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Pio.  1. — Cystocele.    The  ureter  orifice  is  in  a  depi^flsian.     AJI  tri^nal  landmarka 

|09t. 

Fig.  2.— ^toDe  of  uric  aoi<i  covered  with  xanthln  (which  could  not  be  radiographed) 
iyiaz  near  the  ureter  orifice. 

Ffo.  3.— OiiBce  of  a  sjiocule  in  a  chronically  inflamed  and  trabeeulated  bladder, 

Flo.  4, — Depreasrioo  of  the  fandus  !>y  extravesical  carcinoma  (of  uterus);  cystil 

Fm.  5.  -Invasion  of  bladder  wall  by  uterine  carcinoma;  no  cystitiisu 

Flii,  0.— CATOtnoma  of  both  lateral  (ol)es  of  a  hypertrophied  prostate. 

Fto.  7. — Diverticulum  produced  by  adhc^on  of  the  bladder  wall  to  uterine  cilf> 
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Flo.  lO.^Tubercular  ulceration  of  «r«?tcr  arifice. 

Fia.  11.— The  dame,  six  mveka  alt^r  nephrectomy, 

Ft<j.  12.^ — ^Tubercular  utoetmlion  of  ureter  orifice. 

Fl»1.  13. — Varicose  veins  of  the  hlarider. 

Fto,  14.^Intniveaical  ureteral  cyst. 

Fto,  15« — Papilloma  growing  near  the  ureter  orifice.  It  m  ulcerated  and  a  long, 
UAfTow  clot  of  bloofl  b  adherent  r     t 
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TO 
MY  BELOVED  FATHER 

THIS    BOOK    IS    AFFECTIONATELY 
DEDICATED 


PREFACE 


This  volume  is  intended  primarily  for  the  use  of  the  student  and 
the  general  practitioner;  it  is  hoped  that  from  it  he  may  learn  how 
far  his  own  knowledge  should  carry  him  in  the  diagnosis  and  treat- 
ment of  diseases  of  the  genito-urinary  tract,  and  in  how  far  he  must 
«lejK*nd  upon  the  more  special  training  of  the  urologist,  expert  in  the 
use  of  such  instruments  of  precision  as  the  cystoscope  and  the  ureter 
catheter.  A  serious  effort  is  made  to  treat  these  refinements  of  urology 
in  detail,  though  in  all  the  newer  branches  of  the  art  each  specialist 
develofw  his  own  peculiar  technic,  which  cannot,  of  course,  be  fully 
described  in  a  text-book. 

The  subjects  treated  in  this  volume  include  the  diseases  of  the 
urinar}'  organs,  both  male  and  female,  the  diseases  of  the  male  genital 
organs,  and  syphilis.  They  are  considered  from  the  medical  as  well 
as  from  the  surgical  standpoint. 

Text-books  on  genito-urinary  diseases  have  hitherto  followed  the 
anatomical  order  in  the  discussion  of  topics,  making,  perhaps,  exce|)- 
tion  in  favor  of  Gonorrhea  and  Tuberculosis.  But  recent  advances  in 
diagnosis,  es|)ecially  bv  the  ureter  catheter  and  the  X-ray,  have  so  con- 
-^»lidate<l  the  clinical  and  pathological  features  of  certain  other  condi- 
tions— notably  Inflanmiations  of  the  Upper  Urinary  Tract  and  Stone — 
that  these,  t«)o,  demand  treatment  apart.  Thus  the  anatomical  arrange- 
ment is  utterly  disrupted,  and,  for  the  urinary  organs,  at  least,  we  gladly 
thn»w  over  that  sequence  with  its  stilted  procession  from  Anomalies,  In- 
juries, ami  Inflammations  to  Stone,  Tubercle,  and  Xcn^plasm,  for  a  plan 
that  attempts  to  lead  the  student  from  what  might  be  termed  the  Prin- 
<iples  of  Urology  to  Gonorrhea  and  Prostatism,  the  great  causc\s  of 
urinary  inflammation,  and  thence  to  Inflammation,  Stone,  Tulx^rcle, 
and  the  various  phenomena  related  to  Ilydronephrosis.  Chapters  uj^on 
Xi-ijfdasm,  Injuries,  Anomalies,  and  other  minor  topics,  close  the  s(H'tion 
on  Urology  proper.     Diseases  of  the  Genitals  are  treated  perforce  in 
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anatomical  order.  A  brief  resume  of  Syphilis  follows,  demanded  by 
the  current  methods  of  collegiate  teaching.  Last  comes  the  section  on 
Operative  Surgery,  almost  by  way  of  appendix. 

It  is  hoped  that  both  student  and  practitioner  will  find  that  this  ar- 
rangement makes  for  lucidity  and  conciseness,  avoiding  undue  repe- 
tition and  advancing  as  far  as  possible  from  the  general  to  the  par- 
ticular. 

In  preparing  a  work  of  this  size  the  author  has  perforce  to  lean 
upon  many  authorities,  of  which  the  most  noteworthy*  are  the  "  Hand- 
buch  fiir  Urologie,"  the  recently  published  work  of  Watson  and  Cun- 
ningham, and  the  publications  of  Albarran  and  his  associates. 

Acknowledgment  of  personal  service  we  gladly  grant  with  more 
precise  detail.  From  my  dear  father  is  truly  derived,  in  every  sense, 
the  bone  and  sinew  of  this  work.  To  my  associate,  Dr.  Chetwood,  are 
to  be  attributed  improvements  in  technic  too  numerous  to  mention. 
Dr.  B.  S.  Barringer,  besides  assisting  in  many  minor  ways,  has  written 
two  chapters  on  Cystoscopy  and  illustrated  them  most  adequately,  both 
in  line  and  color.  Many  other  drawings  throughout  the  work  are  from 
his  pen.  Dr.  E.  D.  Barringer  has  expressed  the  woman's  point  of 
view  in  her  two  chapters  on  Gonorrhea  in  the  Female.  Dr.  T.  S.  van 
Biempst  has  kindly  assisted  in  the  collation  of  authorities. 

Edward  L.  Keyes,  Jb. 
109  East  34th  Street. 
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DISEASES    OF  THE 
GENITO-URINARY   ORGANS 


CHAPTER    I 
PHYSICAL  EXAMINATION 

The   physical  examination  of  a  patient  cannot  be  too  thorough: 
errors  in  diagnosis  are  more  often  due  to  incomplete  or  careless  physical 
examination  than  to  any  other  fault     I  know  several  patients  with  pal- 
pably inflamed  and  enlarged  kidneys  who  have  been  treated  for  years 
for  an  imaginar^^  cystitis.     Twice  I  have  seen  prostatectomy  done -for 
pyelonephritis.     Once  I  have  seen  a  testis  removed  for  syphiljia^  f^^ 
twice  for  subacute  epididymitis,  the  diagnosis  of  tuberculosis. .  h^ng 
been  erroneously  made  in  each   instance.      Several   patients  suffering 
from  arteriosclerotic  nocturnal  polyuria  have  been  referred  to  me  for 
prostatectomy.      I   know  of  a   patient  who  submitted  for  months  to 
vigorous  local  treatment  for  a  mild  gleet  while  he  was  dying  of  chronic 
nephritis. 

Sncli  gross  errors  are  due  to  careless  physical  examinations.  Yet  it 
would  be  liard  to  decide  precisely  what  constitutes  a  complete  and  care- 
ful examination.  It  is  certainly  unnecessary,  for  example,  to  palpate 
the  kidneys  of  every  patient  with  gonorrhea ;  yet  it  is  eminently  essen- 
tial for  some  of  them. 

The  exix^rt  diagnostician  shows  his  skill  not  only  by  basing  his 
diagnosis  on  the  few  salient  points  in  the  history  and  physical  examina- 
tion, but  also  and  above  all  by  recognizing  the  doubtful  cases  and  ex- 
hau.stin<j;  for  them  every  means  of  diagnosis  at  his  command. 

The  general  rule  of  physical  diagnosis  should  therefore  be  this: 
Examine  the  patient  to  obtain  a  thorough  knowledge  not  only  of  the 
diseasi'  from  which  he  suffers  but  also  of  all  possible  complications  and 
concouiitant  maladies  that  may  have  a  bearing  upon  the  prognosis  or 
the  treatment  of  this  disease. 

Disease  of  the  urinary  organs  is  peculiarly  prone  to  be  complex. 
That  a  patient  has  prostatitis  is  no  evidence  that  he  has  not  pyelone- 
phritis.   That  he  has  a  stone  in  his  bladder  does  not  prove  that  he  has 
not  another  in  his  ureter.     That  he  has  a  tubercular  prostate  does  not 
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would  lx»  hanl  to  decide  prec»isely  what  constitutes  a  complete  and  care- 
ful ixaininalii)n.  It  is  certainly  unnecessary,  for  example,  to  palpate 
tlji-  kidneys  of  every  patient  with  gonorrhea;  yet  it  is  eminently  essen- 
tial f«»r  Some  of  them. 

Tlu'  ex|)ert  diagnostician  shows  his  skill  not  only  by  basing  his 
diagnosis  on  the  few  salient  jxiints  in  the  history  and  physical  examina- 
ti«»n,  l»ut  also  and  almve  all  by  recognizing  the  doubtful  cases  and  ex- 
hausting for  them  every  means  of  diagnosis  at  his  command. 

TIk»  general  rule  of  physical  diagnosis  should  therefore  be  this: 
Exam  in*'  the  jmtient  to  obtain  a  thorough  knowledge  not  only  of  the 
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That  a  patient  has  prostatitis  is  no  evidence  that  he  has  not  pyelone- 

^•liriti.^     That  he  has  a  st<me  in  his  l»ladder  does  not  prove  that  he  has 

n«»i  another  in  his  ureter.     That  he  has  a  tubercular  prostate  does  not 
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piannitoc  liirii  apiitis^t  iTntil  tuUereulnHis.  Tlios**  arr  Ijiit  grosf^  oxain- 
pli's  of  the  fact  lliiit  wc  iiiust  lie  otmstaiitly  on  our  guard  against  eom- 
[ilex  ccnulitiou.s  ill  the  gen ito-uri nary  tract  of  which  the  more  obvious 
lesion  may  he  the  less  iinixirtant. 

Tlie  tie! ail  of  our  physical  examination  should  cover  several  fields, 
viz, : 

General  Physical  Examination* 

Urinalysis. 

External  Examination  of  the  Genito-Urinary  Tract 

Internal  Examination^ 

GENERAL   PHYSICAL    EXAMINATION 

Though  by  no  means  always  essential^  yet  it  is  never  a  waste  of 
time  to  note  the  age,  the  weighty  and  the  circulatory,  pulmonary,  and 
digestive  conditions  of  every  ])iitient.  That  such  observatiou  is  most 
important  may  be  demonstrated  by  the  following  li^t  uf  conditions  in 
which  data  concerning  the  vital  functions  are  essential : 

Tli€  condition  of  the  circulation  must  be  carefully  studied  in  every 
renal  ca8c.     It  is  especially  inqxtrtant  in  tubercuhisjs  (p.  41il ). 

The  condition  of  the  lungi  is  preeminently  imixirtant  in  tuberculosis 
and  in  o}H^rative  cases. 

The  condition  of  the  digestion  is  pjcrhaps  the  most  impcjrtant  of  all. 
It  atfects  the  prognosis  of  even  so  local  a  malady  as  gonorrhea*  It 
determines  the  dosage  of  sandal wm>d  oil  as  well  as  of  hexamethyleua- 
min.  It  enters  into  the  diagnosis  of  retention  of  urine.  It  is  almost 
everything  in  certain  forms  of  urinary  toxemia. 

Study  of  sucli  imi)ortant  factors  is  therefore  not  time  wasted.  Yet 
the  detail  of  such  study  is  no  special  province  of  ours;  it  belongs  to  gen- 
eral medicine. 

URINALYSIS 

Urinalysis,  too,  l)elfings  to  general  medicine.  Yet  certain  features  of 
it  are  of  such  s[iccial  imiH^rtance  in  diseast^  of  the  genitourinary  organs 
that  they  merit  detailed  consideration  in  i'liapter  IL 
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TRACT 

We  may  consider — 

Palpation  of  the  kidneys  and  ureters. 

Palpation  and  percussion  of  the  bladder, 

Itectal  pali*atinn  of  the  prostate  and  seminal  vesicles,  etc. 

Palpation  of  the  penis  and  urethra* 

Palpation  of  the  testis  and  vas  deferens* 
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Palpation  of  the  Kidneys 

Position  of  the  Patient — The  patient,  with  back  and  abdomen  bared, 
lies  upon  his  back  with  his  knees  drawn  up  and  his  hands  at  his  sides, 
so  as  to  relax  the  abdominal  wall  as  much  as  possible. 

If  examination  in  this  position  proves  unsatisfactory  the  patient 
may  be  turned  upon  the  side  opposite  to  that  which  is  being  examined. 
Lying  thus  with  knees  well  drawn  up,  the  kidney  is  sometimes  more 
palpable ;  but,  as  a  rule,  this  is  not  the  case. 

Palpation  of  the  abdomen  with  the  patient  erect  but  bending 
sliglitly  forward  may  reveal  renal  mobility  that  otherwise  escapes  ob- 
servation. But  many  patients  cannot  relax  the  abdominal  muscles 
while  in  this  position,  which  is  therefore  but  little  employed. 

Position  of  the  Examiner. — The  examiner  sits  or  stands  next  to  the 
side  to  be  examined. 

The  Operation — If  the  kidney  is  very  large  its  outlines  may  be  de- 
termined by  abdominal  palpation.  Yet  it  is  almost  always  necessary, 
in  order  to  avoid  mistakes,  to  employ  lumbo-ahdominal  palpation. 

Lumbo-abdominal  palpation  is  performed  as  follows:  To  examine 
the  right  kidney  the  patient  lies,  as  above  described,  at  the  edge  of  a 
couch,  beside  which,  and  to  the  right  of  the  patient,  the  examiner  sits. 
With  the  index  and  middle  fingers  of  the  left  hand  the  examiner  now 
identifies  and  makes  pressure  upon  the  triangular  depressible  spot  below 
the  last  rib  and  just  at  the  edge  of  the  thick  spinal  muscles.  The  right 
hand  is  then  placed  on  the  antero-lateral  abdominal  wall  (about  an 
inch  external  to  the  linea  semilunaris)  with  fingers  directed  upward, 
and  their  tips  just  below  the  free  border  of  the  ribs  (or  of  the  liver  if 
this  be  enlarged).  This  hand  is  pressed  down  as  firmly  as  possible, 
taking  advantage  of  the  relaxation  of  the  parietes  between  inspirations. 

With  the  hands  thus  placed  the  examiner  may  or  may  not  feel  a  mass 
wtween  them.  In  either  event  he  gives  a  quick,  sharp  tap  to  the  loin 
with  the  fingers  of  the  left  hand.     The  result  of  this  is  twofold,  viz. : 

I.  It  may  elicit  costo-vertehral  tenderness.  An  area  of  tenderness 
^'ontined  to  the  region  just  below  the  ribs  and  beside  the  spine  is  almost 
f<mlusive  evidence  of  inflammation  in  or  about  the  kidney.  1  have 
^ever  known  myositis  to  produce  tenderness  in  this  region^ 

II.  It  may  elicit  renal  ballottement.  This  is  the  sensation,  com- 
parable to  fetal  ballottement,  imparted  to  the  fingers  depressing  the  an- 
terior parietes  when  a  sharp  tap  from  behind  throws  an  intra-abdominal 
^y  against  them. 

Ballottement  should  be  attempted  first  during  normal  respiration, 
then  with  the  patient  breathing  deeply,  just  as  the  abdominal  wall  re- 
iaxes  at  the  end  of  the  inspiratory  effort. 

Renal  ballottement  discloses  the  presence  of  a  movable  mass  in  the 
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Iciiii.  it.  dnr!4  not  pnivo  tl»!tt  niuss  hi  \iv  a  kiilfiev,  nor,  if  ki^lnoy  it  be, 
lliat  tlif*  nrgiui  is  disciisc^iL  1  have  *ihtiiiiUMl  liiillnrft-iiiciii  t'rruji  a  mass  of 
tubercular  glands  and  irnm  a  neripbisHi  »>f  fhr?  Vtxvw 

Yet  as  a  clinical  sign  Ijalluttiiiictit  is  nui^t  UrtcfiiL  When  the  kidney 
iH  iiornnil  in  size  and  jmsition  IjaUottenient  eon  be  obtained  onlj'  if  the 
juitiont  is  very  tbin  and  the  al)doinen  very  lax.  Bnt  wben  tlie  organ  is 
almornial  in  si/je  or  inubiliry  and  tbig  abnonnality  is  but  sliirbt,  or  when 
exam iinit ion  is  iruixnled  l>v  fat  or  rigidity,  Imllottement  may  Ik3  the  only 
clitiieul  evidence  of  this  change. 

Thus  hallnttemeut  of  tlie  kidney  reveals  sliifbt  enlargement  or  nioldl- 
ity,  tliougli  other  signs  nui^^t  be  de[:)t*iided  upon  to  prove  that  the  mass 
felt  aeinally  is  kidney. 

In  uinny  instiniees  the  mass,  while  large  enongh  ttj  be  felt  very  dis- 
tinctly by  ballottement,  escajX's  every  otlier  method  of  lundMi-abdmninal 
palpation  except  the  following:  The  jiatient  is  instructed  to  take  re- 
jxated  di*ep  breaflis,  and  as  la*  fbx^s  so  the  examiner  gradually  insinuates 
the  lingers  of  his  right  luuul  deefjcr  and  decjK'r  under  the  ril>s,  luitil, 
at  a  propitious  moment  of  post-inspiratury  relaxation,  rather  sudden 
and  sustained  bimanual  pressure  disliiu-tly  catches  the  lower  pole  of 
the  kidney  Iw^foro  it  slips  liack  under  tlio  ribs. 

Considerable  enlargement  or  moliility  of  ihe  kidney  is  better  studied 
by  simple  bimanual  palpation.  The  mass  is  readily  felt  behve^en  the 
hand  on  the  loin  ami  the  hand  on  the  abdomen,  and  palpation  and  jier- 
eussion  are  employed  to  outline  its  shape,  size,  and  mobility. 

Differential  Diagnosis  by  Palpation.— Palpation  of  the  kid- 
ney scarcely  ever  atfnrds  e violence  as  to  the  exact  nature  of  the  disease 
in  the  kidney.  Nephroptosis  is  diagnosed  by  jtalpation  (p.  4U5),  and 
a  tender  kidney  may  l>e  said  to  be  an  intiamed  kidney.  Perirenal  exu- 
dates are  sometimes  clniraeleristieally  ditfuse.  But  Avith  these  excej>- 
tions  palpation  usually  reveals  little  more  that  the  fact  that  a  mass  in 
the  loin  prol>a!>ly  is  or  is  not  of  renal  origin.  Retro  per  it<uieal  and  a*l- 
renal  gi'f»wtbs  cannot  be  distinguished  frfuu  renal  enlargement  by  pal- 
pation. 

The  cmlarge<1  kidney  usually  forms  an  ovoidal  movaldo  mass^  rising 
and  falling  with  respiraticni,  palpable  by  lumbo-abdominal  palpation  or 
balh»ttement.  Such  a  mass  if  in  large  ])art  concealed  under  the  ribs  is 
surely  renal.  Put  when  the  kidney  is  greatly  enlarged,  or  displaced 
and  enlarged,  it  rmiy  be  a  delicate  nnitter  to  distinguish  the  re^sultant 
tvmujr  from  enlargement  of  liver,  galbbladiler,^ spleen,  or  pancreas.  The 
kidney  is  more  lateral  in  position  than  any  of  these  organs  and  more 
distinctly  palpable  by  luinboahdoniinal  palpation.  Moreover,  a  movable 
kidney  may  usually  be  distinguished  from  a  distended  galldthnhler  by  its 
radius  of  mobility.  The  kidney  swingt^  back  into  the  loin^  the  gall- 
bladder swings  to  and  fro  below  the  liver. 
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Insufflation  of  the  colon  ^  may  be  of  use  in  differential  diagnosis. 

On  the  right  side  the  hepatic  flexure  covers  only  the  lower  pole  of  the 
kidney,  but  is  adherent  thereto  (by  the  nephrocolic  ligament  of  Long- 
year).  Hence  if  the  kidney  is  gnuitly  enlarged  it  carries  tlie  hepatic 
flexure  forward  in  front  of  it,  covering  its  lower  extremity.  Most 
other  growths  reach  the  abdominal  wall  distinctly  above  and  to  the 
inner  side  of  the  angle  of  the  colon  (e.  g.,  gall-bladder,  pancreas, 
pylorus),  but  enlargement  of  the  right  lobe  of  the  liver  descends 
external  to  and  in  front  of  it.  Thus  the  only  tumor  whose  lower  end 
i.*  likely  to  be  covered  by  the  hepatic  flexure  of  the  colon  is  a  renal 
tumor. 

On  the  left  side  the  transverse  colon  crosses  in  front  of  the  lower 
third  of  the  kidney  and  the  descending  colon  lies  external  to  it.  But 
the  lack  of  any  definite  attachtnent  between  the  two  organs  permits  the 
enlarged  kidney  to  slip  out  from  behind  the  colon,  and  comes  to  lie  to 
its  outer  side.  When  the  left  kidney  is  sufficiently  large  to  reach  the 
abdominal  wall  no  hollow  viscus  intervenes.  The  descending  colon  bor- 
ders the  inner  side  of  the  mass.  Enlargements  of  the  spleen,  on  the 
other  hand,  reach  the  abdominal  wall  above  the  transverse  colon. 

Palpation  of  the  Ureters 

The  ureters  lie  upon  the  posterior  abdominal  parietes.  Their  course 
may  be  divided  into  an  abdominal  and  a  pelvic  portion. 

In  the  Abdomen. — The  course  of  the  ureter  through  the  abdomen  be- 
gins near  the  outer  edge  of  the  psoas  niagnns  muscle  opposite  the  third 
lumbar  vertebra.  Thence  it  runs  on  the  anterior  surface  of  this  muscle 
downward  and  a  little  inward  to  pass  over  the  brim  of  the  pelvis  near 
the  bifurcation  of  the  common  iliac  artery.  At  their  entrance  into  the 
pelvis  the  ureters  are  about  5  cm.  apart. 

The  normal  ureter  cannot  be  palpated  through  the  abdominal  wall. 
Even  when  considerably  enlarged  it  can  only  be  felt  if  the  parietes  be 
tliin  and  relaxed.  Points  of  inflannnation  in  its  course  may  be  identi- 
fied as  jx)ints  of  tenderness.  But  palpation  cannot  distinguish  ten- 
<iemes8  in  the  ureter  from  tenderness  due  to  other  causes.  On  the  right 
^ide  an  inflamed  ureter  is  likely  to  be  mistaken  for  cholecystitis  or  ap- 
pendicitis. 

In  the  Pelvis — The  ureters  follow  the  lateral  walls  of  the  pelvis  in 
a  ^vide  curve  whose  convexity  is  outward  and  backward.  As  they  enter 
the  bladder  they  are  about  4  c!n.  apart  (though  the  vesical  orifices  are 
J^TJirated  by  but  2  cm.). 


'  The  apparatus  for  this  operation  is  a  long  rectal  tul)e  ^nd  the  bulb  of  a  Paquelin 
cautery  (or  an  inverted  Vichy  bottle). 
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Tliroiigli  the  greiiter  part  of  their  ]ieh  ie  course  the  iireff  rs  nrt'  totally 
iiupal{>al»le.  Just  as  they  enter  the  hladder  thev  become  pali>able  in  the 
vaginal  vault  of  the  female,  in  the  anterior  wall  of  the  reeiiim  in  the 
male.  In  this  location  tlie  inflamed  ureter  mav  ^metimes  be  felt  by 
bimanual  (atMlonjini>-vaginal)  palpation  in  tlie  female.  It  cannot  be 
felt  by  abdomino-rectal  examination  in  the  male  nnless  very  greatly 
enlargtML 

Va^nal  Palpation.— The  ureter  passes  behind  and  below  the  uterine 
artery  at  a  ix)int  from  O.T^  to  1.5  cm.  lateral  to  the  uterine  cervix. 
Thence  its  direction  is  dov^navvard,  forward,  and  inward  (almost  trans- 
versely),  against  and  adherent  to  the  anterior  vaginal  cul-de-sac,  to  enter 
the  bladder  at  a  p>iut  al>out  2  cm,  from  the  middle  line  at  the  junction 
of  the  npjx^r  and  uiiddle  third  of  the  vagina. 

Ilenee  the  seusitive  or  enlarged  ureter  may  l»e  paljiate<l  for 
over  2  em,  of  its  course  as  it  runs  transversely  across  the  anterior 
vaginal  cul-<Ie-sac.  As  it  reaches  the  lateral  cul-de-sac  it  is  so  far  dis- 
tant from  the  vagina  (usually  about  1.5  cm.)  as  to  be  inaccessible  un- 
less greatly  eubirgcdr 

Eectal  Palpation — A  large  ureteral  stone  impacted  at  the  entrance 
of  the  ureter  intu  die  male  bladder  may  he  felt  by  rectal  palpanon.  It 
may  l»e  siiught  at  a  [Kiiut  about  1  cm.  above  the  prostate  and  just  in- 
ternal to  the  seminal  vesicle. 

Palpatiox  and  Percussion  of  tuk  Bladdeb 

The  bladder  may  lie  examined  by  abdominal  palpation  and  per- 
cussion by  rcTtal  palpation,  and  by  recto-abdominal  bimanual  pal- 
pation. 

Abdominal  Palpation  and  PercEssion,^— The  bladder  when  empty  or 
partially  filled  uaii  neither  be  felt  n<*r  percussed  through  the  abdominal 
wall.  The  bladder  of  an  infant,  lying  high  in  the  pelvis,  must  contain 
at  least  15U  c.c.  before  it  can  l»e  fjereussed.  The  bladder  of  an  adult 
must  contain  300  c.c.  or  more.  To  Ix?  palpable  it  must  contain  about 
1,000  c.c. 

Percus^'^ion  of  the  distended  bladder  gives  a  flat  note  over  an  area 
aliove  the  pubic  iMine,  tlie  diuiensious  of  which  dejx^nd  njion  the  disten- 
tion of  the  bladder.  This  area  may  extend  but  an  inch  or  two  above  the 
pubes  or  it  may  rise  up  U*  or  even  above  the  umbilicus, 

Palpafion  is  only  possible  when  the  bladder  is  distended  at  least  half 
way  to  the  uuddlicus.  The  viscus  is  felt  as  a  tense  sphere  rising  from 
the  pelvis. 

When  the  bladder  rcniches  the  umbilicus  and  the  abdouunal  w:dls  are 
lax  the  tumor  in  ihe  hypogastrium  may  l>e  distinctly  visible. 

Bectal  and  bimanual  palpation  are  described  in  the  following  section. 
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Rectal  Palpation  of  the  Prostate  and  Seminal  Vesicles 

The  prostate  and,  in  most  instances,  the  seminal  vesicles  may  be  felt 
by  a  finger  introduced  into  the  rectum. 

Preparation  of  the  Examiner. — The  examiner  may  protect  his  finger 
by  a  simple  lubrication  or  by  a  rubber  glove  or  a  specially  constructed 
rubber  shield.     The  first  is  inefficient,  the  others  are  unnecessary. 

The  best  protector  for  the  finger  is  a  rubber  finger  cot  (a  new  one 
for  each  examination)  and  a  shield  for  the  rest  of  the  hand,  made 
either  by  winding  a  gauze  bandage  about  the  finger  or  by  tearing  a  hole 
in  the  midst  of  a  small  square  of  absorbent  cotton.  The  finger  cot  must 
be  lubricated. 

In  his  other  hand  the  examiner  holds  a  piece  of  gauze  with  which  to 
wipe  the  grease  from  the  patient's  anus  after  the  examination. 

Prcparaticn  of  the  Patient — The  patient's  bladder  should  be  mod- 
erately distended,  preferably  with  boric-acid  solution.  This  is  to  be 
urinated  out  after  the  examination. 

Position  of  the  Patient. — Some  prefer  that  the  patient  should  be  upon 
his  back  with  his  knees  d^a^vn  up,  others  that  he  should  assume  the 
knee-chest  position,  others  that  he  should  bend  over  a  table  with  his 
heels  apart,  his  toes  turned  in,  his  knees  slightly  bent,  his  back 
"  swayed." 

Most  patients  can  be  effectively  examined  in  the  position  last  de- 
scribed.   With  his  left  hand  upon  the  patient's  left  shoulder  the  exam- 
iner may  exert  counter-pressure  to  drive  his  finger  as  far  as  possible  up 
the  rectum.     The  examiner  may  steady  his  right  hand  by  bracing  the 
elbow  against  his  right  knee. 

The  Examination. — As  the  index  finger  is  introduced  with  its  sen- 
sitive pulp  forward  toward  the  anterior  rectal  wall,  it  slips  through  the 
tvvo  sphincters  and  enters  the  rectal  cavity  above. 

Examination  of  Membranous  Urethra  and  Perineal  Body. 
— With  the  index  finger  hooked  down  and  the  thumb  on  the  patient's 
perineum  an  examination  of  this  body  may  be  made  for  indurations 
(Cowperitis,  peri-urethritis).  Just  above  this  the  finger  in  the  rectum 
feels  the  membranous  urethra,  an  almost  imj)erceptible  cord  about  2  cm. 
long,  in  the  median  line.  Boggy,  lumpy,  or  tender  infiltrations  may 
perhaps  be  felt  about  it 

Examination  of  the  Prostate. — As  the  membranous  urethra  is 
followed  up  the  bowel  it  disappears  within  the  apex  of  the  prostate, 
which  is  felt  beneath  the  anterior  rectal  wall. 

The  normal  prostate  as  felt  from  the  rectutu  is  heart-shaped,  with 
its  apex  joining  the  membranous  urethra,  its  base  more  or  less  notched 
in  the  center,  its  lateral  lobes  quite  elastic,  its  central  groove  between 
the  two  lobes  more  or  less  marked. 
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The  nfHTunl  prnstaU^  (I<h*s  rmt  prnjoct  inh»  flio  r(*rtiini.  Its  Intend 
1oIk3.s  are  Ant  nirhcr  tliuu  Iml^inji;.  Its  oiuline  is  a  litlle  vagiu\  In  _ 
order  to  exiimiiu'  ii  rai-efidly  the  linger  timst  lie  swefit  over  its  surface  I 
and  aroinifl  its  lN>r<U*rs.  Great  exjierience  is  reninred  to  ree*»gnize  a 
noniial  prn.state.  So  varied  an*  tlie  degrees  of  sensitiveness,  and  of 
proiiiinenee  of  the  organs  so  frefjiiently  do  we  find  jihleholiths  or  en- 
largc^J  glan<ls  lyiuj^  upm  it  or  near  it,  that  the  s|x»eialist  i.s  frequently 
conii>el]ed  to  eoufess  that  he  can  find  nothing  alm«*niud  in  a  ]irostate 
that  lias  iH'en  pronuimeed  di.seasefl  hy  a  less  ex|>erieneed  exaiuiner. 

The  ehief  signs  of  a  normal  prostate  are: 

The  loht'S  arc  flacrid,  /fat,  insethsitire. 

An    exquisitely    st»nsitive    prostate    (like    an    ex([nisifely    sensitive 
nrethra)  may  he  anatoniieally  normal.     A  sensiiive  and  tense  prostate 
nsnally  contains  ]ms.     A  prostate  with  rounded,  tt-nsr  insensitive  lolx-jit   ■ 
18  nsinilly  hyiK^^rtrnphied,  hut  may  Ik*  simply  inflamed.     The  relative  | 
roundness  of  ttie  lobes  is  ajipreeiated  by  sw^eeping  the  finger  aci'oss  them 
from  side  to  side, 

A  prostate  ujay  he  intlauKHl  or  hv|M»rtro[}hied  and  yet  feel  uoruial  to 
rectal  toueh. 

There  are  no  tvditnihorus  in  or  about  (he  prostate. 

Discrete  round  masses  on  or  near  the  prostate  are  usually  glands  or 
phlelKditlis.  Inilurations  within  ihe  lateral  loWs  or  }irojectiug  toward 
the  seminal  vesieh's  are  nsnally  intlauimatory ;  they  may  In*  tubercuhnis 
or  neoplastic.  Indurations  extemliug  from  one  or  l^otli  lateral  1oIk*s 
into  the  luise  of  the  hliohler  heyoiul  are  invariably  neoplastic. 

Exammatioii  of  the  VeBicleB*— The  distinction  between  the 
seminal  vt-siek*  and  the  ani[*ulla  of  the  vas  is  not  |>ossihle  l>y  n^Hal 
touch.  If  the  perinenm  is  deep  or  the  prostate  hyix-rtniphied  it  may 
be  impissihle  tr»  insert  the  finger  far  enongh  up  the  rectum  to  reach 
the  vesicle. 

The  nornud  seminal  vesicle  is  iinpalpahle. 

The   diluted   or   inthiujed  seminal   vesicle  is  felt   as   an   irregidar,  | 
elongated   mass  Ijc^giuning  just   alw^ve   the   prostate,   laterally,  an<l   ex-  | 
tending  upward  or  ui»\vard  ami  outward  beyond  the  read*  of  tite  finger. 
Jf  greatly  enlarged  the  vesiek's  may  meet  in  the  middle  line,  hut  usu- 
ally there  is  a  s|>ace  aUml  a  finger's  breadth  in  width  between  them. 
The  inflamed  vesicle  fwls  doughy  or  ihvnghy  and  Inni]>y, 

Examination  of  tlje  vesicles  may  sometimes  be  made  easier  by  coun- 
ter-pressure on  the  hy]ingastrium, 

A  vesicle  uiay  In*  iiirtamed  and  yvi  f(vl  normal  to  re^'tal  tom-h. 

Bxamlnation  of  the  Base  of  the  Bladder. —  Xeophisms  of  the 
bladder  and  hirge  floors  lu  tbr  h»wrr  end  *d  tin*  urt'h'r  nuiy  sometimes 
be  felt  by  rectal  lomh  in  *he  spaci*  In^wi^en  the  vesicles.  Oounter-pres- 
sure  on  the  abdomen  is  of  assistance  in  this  examination. 
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Abdoniino-rectol  palpation  soinetiines  reveals  stones  in  the  bladder, 
but  in  this  respect  the  examination  is  likely  to  be  extremely  misleading. 

Palpation  of  the  Pknis  and  Urethra 

FaljMitioxi  of  the  Penis. —  This  presents  no  peculiar  difficulty 
other  than  that  of  identifying  obscure  circumscribed  fibroses  in  the 
corpora  cavernosa. 

Falpation  of  the  Urethra. — The  urethra  should  l>e  palpated 
UjMinasound  just  large  enough  to  fill  it  without  distention.  Careful  pal- 
pation ujK)n  this  reveals  even  the  smallest  infiltrations  in  and  about  the 
urethral  wall. 

Only  the  anterior  urethra  can  Im  palpated  externally.  The  mem- 
branous un^thra  must  l)e  palpated  from  the  rectum.  The  prostatic  ure- 
thra cau  scarcely  be  palpated. 

Palpation  ok  the  Testicles  and  Vas  Deferens 

Palpation  of  the  Testicle.— The  testicle  should  he  palpated  by 
slipping  it  to  and  fro  between  the  thumb  and  the  index  finger.  The 
chief  characteristics  to  1x3  noted  are  its  size  and  tension  as  compared 
with  its  fellow,  the  condition  of  the  epididymis,  the  presence  of  hydro- 
cele, and  of  pathologic  conditions  in  and  alx)ut  the  testicle. 

The  normal  epididymis  must  be  carefully  palpated  many  times  be- 
fore the  examiner's  fingers  attain  complete  familiarity  with  its  usual 
variations  in  size,  consistence,  and  attachment  to  the  testicle.  There- 
after the  loc'ation  of  indurations  in  the  seminal  gland  may  be  located 
without  ditiiculty. 

The  p^^sonce  f)f  hydrocele  is  often  a  confusing  (element  in  diagnosis. 
Here  again  familiarity  with  the  tension  of  a  normal  testicle  and  with 
the  /rriKHT  that  separates  it  from  the  epididymis  makes  the  alteration 
of  that  tension  and  the  obliteration  (»f  that  groove  by  hydrocele  imme- 
diately recognizable. 

Palpation  of  the  Va43  Deferens. — The  physician  should  also  ac- 
custom his  fingers  to  follow  the  vas  from  its  origin  at  the  tail  of  the 
epididymis  up  to  and  into  the  inguinal  canal,  in  order  to  recognize 
changes  in  its  size  or  sensitiveness. 
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Tlio  teehnic  of  ]>assing  urethral  instruments  and  of  using  the 
iin'thr(»sco|M*,  th(^  cystfKsco|)e,  and  the  ureter  catheter  is  taken  up  in  the 
following  chapters. 


CHAPTER   II 
UKINALYSIS 

The  foundation  of  urology  is  urinalysis.  Without  a  thorough  prac- 
tical familiarity  with  this  art  as  practiced  in  the  laboratory  and  in  the 
clinic,  no  man  may  expect  to  diagnose  diseases  of  the  urinary  organs. 

The  practice  of  urinalysis  is  twofold:  Laboratory  Urinalysis  and 
Clinical  Urinalysis. 

LABORATORY   URINALYSIS 

In  the  laboratory  the  urine  is  subjected  to  tests  for  acidity,  specific 
gravity,  albumin,  sugar,  indican,  etc.;  it  is  centrifuged  and  the  cel- 
lular, crystalline,  and  bacterial  content  of  the  sediment  noted. 

Such  an  analysis  every  physician  must  be  competent  to  perform. 
There  is  no  special  need,  therefore,  to  dwell  upon  it  here,  except  to  insist 
upon  certain  points  of  peculiar  interest  to  the  urologist. 

The  Selection  of  the  Specimen.— This  is  of  the  greatest  im- 
portance. Unless  the  patient's  general  health  and  the  examination  of  a 
single  specimen  warrant  tlie  belief  that  the  kidneys  are  sound  a  twenty- 
four-hour  specimen  should,  of  course,  be  examined. 

But  this  is  not  enough.  The  urologist  is  chiefly  interested  in  the 
bacterial  and  cellular  content  of  the  urine.  This  he  wishes  to  examine 
without  contamination  (if  possible)  by  the  secretions  of  the  urethra  or 
of  the  vagina.  Hence  the  specimen  for  microscopical  examination  must 
be  obtained  direct  from  the  bladder.  To  accomplish  this  it  is  some- 
times best  to  draw  the  urine  by  catheter;  but  usually  it  is  quite  suffi- 
cient to  have  the  patient  urinate  into  two  glasses  (as  described  l)elow) 
and  to  examine  the  contents  of  the  second  glass.  This  precaution  is 
even  more  useful  for  the  analysis  of  the  urine  of  women  than  of  men, 
though  this  is  not  generally  recognized.^ 

The  old-fashioned  method  of  examining  the  "  morning "  and 
^*  night  "  specitnens  of  urine  lias  been  generally  discarded  in  favor  of 
the  *'  twenty-four-hour  "  sp(»eiiiien.     Yet  in  estimating  the  cause  of  nm?- 

*  Such  special  methods  of  obtaining  urine  as  suprapubic  puncture,  ureteral  catheter- 
ization, etc.,  do  not  enter  into  the  present  discussion. 
10 
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turnal  frequency  of  urination,  especially  in  j)ersons  past  middle  age,  a 
comparative  quantitative  examination  of  the  urine  passed  between  9  p.m. 
and  9  a.m.  and  that  passed  between  9  a.m.  and  9  p.m.  is  often  im- 
perative. Without  it  one  cannot  decide  whether  nocturnal  frequency 
of  urination  is  due  to  the  polyuria  of  arterial  disease  or  to  prostatism 
or  some  other  local  irritant. 

Thus  a  complete  laboratory  urinalysis  consists  of — 

(1)  Chemical  and  physical  examination,  qualitative  and  quanti- 
tative, of  a  "  twenty-four-hour  "  specimen. 

(2)  Microscopical  (and  bacteriological)  examination  of  the  centri- 
fuged  sediment  of  the  bladder  urine,  obtained  by  catheter  or  by  the  two- 
glass  method. 

(3)  In  certain  cases  a  comparative  examination  of  "  night "  and 
"  day  "  urines. 

The  Analysis. — The  tests  that  suffice  for  most  cases  are : 
Physical  Tksts — ^Reaction. 

Specific  Gravity. 
Chemical  Tests — Urea. 

Albumin  (quantitative). 

Sugar  (quantitative)  (acetone,  etc,  if  sugar  is 

found). 
Indican. 
Phosphates. 
Microscopical  Examination — Crystals  (differential). 

Blood  and  pus  cells. 
Epithelial  cells  (differential). 
Bacteria   (differential),  especially 
the  gonococcus  and  the  bacillus 
of  tuberculosis. 

Albnmin — Upon  the  meaning  and  importance  of  the  physical  and 
chemical  tests  we  need  not  dwell,  except  to  insist  that  the  statement  so 
commonly  made  that  "  albumin  is  accounted  for  by  pus  "  is  almost  in- 
variably inaccurate,  and  often  fatally  misleading.  The  urine,  mixed 
with  about  one  fifth  of  its  bulk  of  normal  salt  solution  and  then  tested 
for   albumin/    never   shows   more   than   a   trace   except    under   three 

*  For  qualitative  analysis  the  acetic-and-heat  and  the  nitric-ring  tests  are  the  best. 
The  former  is  the  more  delicate  if  properly  performed,  thus: 

(1)  The  filtered  urine  (four  parts)  and  salt  solution  (one  part)  mixture  in  a  test-tube 
is  held  over  a  Bunsen  flame  so  as  to  boil  only  its  upper  2  cm. 

(2)  To  this  is  added,  without  shaking,  one  or  two  drops  of  acetic  acid. 

(3)  If  a  cloud  of  phosphates  is  thrown  down  by  the  lK)iling  and  partially  redisHolvc<l 
by  the  acid-  the  test-tube  is  shaken  just  enough  to  dissolve  the  rest  of  this. 

(4)  The  mixture  is  once  more  boiled. 

(5)  The  upper  portion  of  the  fluid  is  examined  by  means  of  a  camera  obscura. 
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conditions:  (1)  Nephritis.  (2)  Acute  prostatis.  (3)  Profuse  hema- 
turia. 

So  long  as  there  is  much  blood  in  the  urine,  or  acute  prostatitis,  a 
moderate  albuminuria  has  no  great  significance,  but  in  the  absence 
of  these,  and  even. in  the  presence  of  slight  niacroscopical  heinorrhage 
or  of  chronic  prostatis,  the  appearance  in  the  urine  of  one  quarter 
of  one  per  cent  of  albumin  {by  weight)  means  nephritis,  and  if  there 
is  pyuria,  pyelonephritis.  No  amount  of  pus  will  liberate  so  much 
albumin. 

The  importance  of  this  fact  is  great,  for  the  gravest  cases  of  pyelo- 
nephritis may  evoke  no  symptoms  directly  referable  to  the  kidney,  and 
may  deliver  urine  in  which  the  few  kidney  casts  are  overwhelmed  in 
pus  and  may  be  overlooked  by  even  the  most  painstaking  search.  In  this 
event  the  amount  of  albumin  in  the  urine  is  the  first  hint  that  the  kidney 
is  involved. 

Epithelial  Cells. — The  debate  as  to  the  ability  of  the  microscopist  to 
identify  epithelial  cells  from  the  ureter  and  the  renal  pelvis  has  been 
on  for  a  generation  and  is  still  open.  The  frequent  op])ortunity  of  ex- 
amining specimens  of  urine  obtained  by  the  ureteral  catheter  has  of  late 
years  educated  many  men  \o  the  iK)int  of  making  this  diagnosis  with 
reasonable  certainty.  A  quantity  of  round  and  polyhedral  cells  little 
larger  than  a  pus  cell  can  only  come  from  the  kidney,  pelvis,  or  ureter. 
A  few  round,  small  cells  may  be  desquamated  in  prostatitis,  but  these 
are  accompanied  by  very  large  round  i)rostatic  cells,  and  usually  by 
squamous  bladder  cells.  Moreover,  these  prostatic  cells  may  often  be 
eliminated  by  using  the  two-glass  test  or  by  drawing  the  urine  by 
catheter. 

Accuracy  in  this  diagnosis  cannot  be  learned  from  a  text-book,  but 
must  be  obtained  from  a  study  of  siKJcimens  obtained  by  the  ureteral 
catheter. 

Bacteria — A  physician  whose  laboratory  equii)nient  is  adequate  can- 
not do  better  than  examine  all  purulent  urines  by  smear  and  culture  for 
their  bacterial  content.  Yet  this  is  not  essential.  It  is  only  essential 
that  the  clinical  urologist  understand  two  things: 

(1)  Diagnosis  of  the  gonococcus   (p.  181]),  and 

(2)  Diagnosis  of  the  bacillus  of  tul)erculosis  (p.  450). 


This  step  is  the  most  important  of  all.  The  camera  consists  of  a  small  box,  black  in- 
side, with  a  vertical  slit  on  one  side  to  admit  the  light,  a  round  hole  in  the  lx)ttom  to 
admit  the  test-tiilH»,  and  a  flap  fixed  like  an  open  cover  to  conceal  the  source  of  light 
(an  incandescent  bulb  is  better  than  daylight).  The  light  striking  the  fluid  sufTuscs 
it  and  plainly  shows  against  the  darkness  inside  the  camera  an  albuminous  cloud  that 
would  otherwise  elude  observation. 


CLINICAL  URINALYSIS  13 

CLINICAL   URINALYSIS 

On  the  score  of  common  knowledge  we  have  skimped  tlic  description 
of  laboratory  analysis  to  make  room  for  detailed  description  of  the 
special  knowledge  required  for  a  competent  clinical  urinalysis,  without, 
which  the  urologist  is  hopelessly  at  sea. 

Clinical  urinalysis  consists  in  looking  at  the  urine  and  interpreting 
what  we  see  therein.  It  suggests  the  nature  and  quantity  of  substances 
held  iu  suspension  in  the  urine.  1 1  suggests,  also,  in  many  instances,  the 
part  of  the  urinary  tract  from  which  these  substances  are  derived.  But 
it  is  by  no  means  infallible,  and  its  findings  must  always  he  confirmed 
by  laboratory  urinalysis  and  by  physical  examination  of  the  patient. 

These  propositions  are  fundamental.  They  seem  to  leave  a  very 
small  place  in  the  diagnosis  for  this  clinical  test  whose  only  function  is 
to  suggest  and  not  to  prove.  Yet,  practically  speaking,  clinical  urinal- 
jsis  is  employed  far  more  often  than  the  laboratory  tests.  At  the  first 
examination  of  a  case  it  often — very  often — gives  the  suggestion  that 
leads  ultimately  to  correct  diagnosis,  and  in  subsequent  examinations 
it  is  our  chief  means  of  judging  the  progress  of  the  case. 

At  the  patient's  first  visit,  therefore,  the  urine  should  be  carefully 
inspected  before  it  is  submitted  to  laboratory  tests,  though  the  infer- 
ences made  from  inspection  should  not  be  acted  ui)on  unless  the  labora- 
tory confirms  them.  At  subsecjuent  visits,  on  the  other  hand,  clinical 
examination  of  the  urine  by  insi)ection  is  always  imperative,  while  labo- 
ratory examination  is  only  required  from  time  to  time. 

Technic  of  Clinical  Urinalysis.— It  is  by  no  means  a  waste  of 
time  to  describe  precisely  what  is  meant  by  **  h)oking  at  the  urine." 
This  does  not  mean  looking  at  it  as  it  lies  in  the  bottom  of  an  opaque 
vessel;  it  does  not  mean  l(X)king  at  it  after  it  has  shaken  about  in  a 
bottle  in  the  i)atient's  pocket  for  hours ;  it  does  not  even  mean  glancing 
at  it  casually  in  a  dirty  glass  and  by  an  imjx^rfect  light.  What  it  does 
mean  is  this: 

l>et  the  patient  present  himst^lf  for  examination  at  least  two,  and  if 
pos.^ible  three  of  four,  hours  after  his  last  urination.  Lot  him  pass  into 
a  large,  clean  tumbler  (a  pint  glass  is  the  best  size)  about  50  c.c.  of  his 
urine,  the  rest  into  a  second  glass. 

I>et  the  physician  now  examine  the  contents  of  these  two  glasses 
against  a  strong  light. ^  Xo  speck  or  cloud  in  them  is  too  insignificant 
to  be  noticed.  Let  the  examiner  view  them  intently  and  l)egin  to  draw 
tentative  conclusions,  recognizing  that  these  conclusions  are  not  final, 
but  attempting  to  estimate  what  he  probably  sees.     "  This  is  a  foreign 

*  An  electric  bulb  affords  the  best  light.  It  is  brilliant,  constant  day  and  night,  and 
may  readily  be  covered  by  the  fluid  so  that  practically  all  its  rays  are  transmitted 
through  the  urine  and  the  examiner's  eyes  are  not  dazzled. 
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against  the  light  and  a  few  drops  of  acetic  acid  poured  down  its  side. 
If  phosphates  are  present,  there  is  instant  effervescence  (from  the  break- 
ing up  of  carbonates  that  are  always  associated  with  phosphates)  and 
clearing  of  the  urine. 

This  clearing  may  be  interfered  with  in  only  two  ways,  viz. :  By 
the  presence  in  the  urine  of  insoluble  substances  (crystalline  or  organ- 
ized), the  nature  of  which  must  be  determined  by  microscopic  analysis, 
and  by  the  presence  of  copaiba  in  the  urine :  the  urine  of  a  phosphaturic 
patient  taking  copaiba  clears  only  for  an  instant,  and  then  becomes 
cloudy  again,  the  copaibal  cloud  being  only  a  little  less  opalescent  than 
the  phosphatic  cloud  which  it  replaces. 

When,  therefore,  we  know  from  previous  microscopic  analysis  the 
nature  of  the  insoluble  substances  in  a  patient's  urine,  and  know,  also, 
that  he  is  not  taking  copaiba,  the  acetic  acid  test  is  used  as  the  simplest 
method  of  removing  a  chance  phosphatic  cloud  as  a  routine  preliminary 
to  the  clinical  examination  of  the  urine. 

Comparison  of  the  First  and  Second  XTrines ^Having  tested  for  phos- 
phates by  the  addition  of  a  few  drops  of  acetic  acid,  and  dissolved  these, 
if  present,  by  adding  an  excess  of  this  acid,  the  physician  holds  the  two 
passes  into  which  the  patient  has  passed  his  urine  against  the  light  and 
compares  their  contents.^ 

The  first  urine  passed  is  the  urine  as  it  lay  in  the  bladder,  plus  what 
it  has  swept  from  the  urethral  walls  (and  vagina  in  the  female). 

The  second  urine  passed  is  the  urine  as  it  lay  in  the  bladder,  without 
admixture  of  anything  gathered  from  the  urethra  during  its  exit.^ 

vith  functional  dyspepsia,  and  like  this  is  most  marked  at  periods  of  mental  stress.  It 
never  causes  stone  or  inflammation  of  the  urinary  passages,  and  its  association  with  pus 
m  the  urine  is  purely  accidental.  Its  chief  clinical  characteristic  is  its  sudden  appear- 
ance and  disappearance;  at  one  micturition  the  urine  is  milky  with  phosphates,  at  the 
next  absolutely  sparkling  and  clear.  Its  prognosis  is  good.;  it  gradually  lessens  with 
^:  it  does  no  harm.  The  sexual  neurasthenic  of  course  looks  upon  it  with  horror,  and 
for  the  mental  relief  of  such  persons  treatment  of  the  phosphaturia  is  recjuired. 

First,  one  should  insist  that  the  phosphaturia  is  harmless  in  itself  and  only  a  sign  of 
functional  derangement.  Secondly,  one  must  insist  upon  a  strict  regime  of  diet  and 
exercise  appropriate  to  the  existing  nervous  or  digestive  disturbance.  Thirdly,  one 
must  remember  that  a  direct  attack  upon  the  phosphaturia  by  drugs  is  usually  a  fail- 
ure, and  if  successful  is  only  of  temporary  efficacy.  Hexamethylenamin,  salol,  ben- 
loate  of  soda,  and  other  urinary  acidifiers  have  a  reputation  beyond  their  merits.  Ten 
drops  of  dilute  hydrochloric  acid  before  each  meal  I  have  found  more  efficacious  than 
anything  else,  but  our  main  reliance  is  hygiene,  especially  as  to  diet  and  exercise. 

*  Comparative  examination  of  the  two  urines  is  of  no  interest  if  the  patient  is  a 
woman  since  the  differences  in  them  are  chiefly  accounted  for  by  the  vaginal  secretion 
in  the  first  glass.  It  is  scarcely  necessary  to  add  that  examination  of  a  third  glass  is 
equally  inapplicable  to  women. 

» This  elementary  physical  fact  that  the  first  fluid  flushes  the  outlet  and  the  second 
comes  clean  from  the  tank  would  scarcely  require  explanation  were  it  not  for  the  fact 
that  so  many  physicians  believe  that  the  first  urine  passed  shows  the  contents  of  the 
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This  nile  has  but  two  exceptions,  as  follows:  If  the  insoluble  sub- 
stances suspeniletl  in  tlie  bladder  urine  are  very  dense  they  may  settle 
to  the  bottom  as  the  urine  lies  in  the  bladder  and  come  away  chiefly  with 
the  last  drops  of  urine.  The  substances  which  fall  within  this  excep- 
tion are  blood-clots,  crystals  (usually  phosphates),  and  pus,  when  pres- 
ent in  great  quantity  (such  as  usually  comes  from  a  severe  pyelone- 
phritis). 

The  second  urine  may  also  be  contaminated  by  whatever  may  be 
squeezed  from  the  urethral  wall  during  the  "  piston  stroke  "  muscular 
spasm  that  clears  the  urethra  of  the  last  drops  of  urine.  Under  this  ex- 
ception come  pus  squeezed  from  the  prostatic  ducts  (or  from  a  prostatic 
abscess)  when  the  prostate  is  gravely  inflamed,  and  blood  squeezed  from 
the  bladder  neck  (or  from  the  adjoining  surface  of  bladder  or  urethra) 
when  this  is  acutely  inflamed,  ulcerated,  or  the  seat  of  neoplasm. 

These  excej)tions  amount  clinically  to  this: 

The  tw(Mjhss  iesi  may  mislead  in  the  presence  of  hetnaturia  or  of 
active  suppuration  in  prostate  or  I'idney. 

The  Three-glass  Test — For  such  cases  a  still  further  hint  (none  of 
these  tests  are  proofs)  as  to  the  conditions  present  may  lie  obtained  by 
making  the  patient  juiss  his  urine  in  three  glasses  instead  of  two  without 
interrupting  the  flow  of  urine  in  transferring  fn:>m  one  glass  to  another^ 
The  three  sjiecimens  thus  obtained  represent : 

I.  Bladder  urine  (less  sediment),  plus  washings  of  urethra. 

II.  Bladder  urine  (less  seiliment). 

III.  Bladder  urine,  plus  sediment  or  substances  expressed  by  "  pis- 
ton stroke.'' 

Yet  this  test  is  very  rarely  employed,  since  its  disclosures  are  con- 
fusing (failure  to  determine  the  derivation  of  the  contents  of  tlie  third 
glass),  anil  require  verification  by  other  methods  of  examining  prostate, 
bladder,  and  kidneys,  which  methods  are  themselves  far  more  accurate 
than  this  three-glass  test. 

Another  three-glass  test  frei|uently  employe^l  as  an  aid  in  the  diag- 


anterior  urethra,  the  second  thnt«e  of  the  pi^torior  urethra.  This  fumiamental  error  is 
fo^ered  by  the  clinical  fact  that  the  contents  of  the  poc?terior  urethra  are  often  mingled 
with  thoee  of  the  bladder  before  urination.  In  this  event  the  fir^t  urine  pa^^sed  con- 
tains what  it  sweeps  from  anterior  and  posterior  urethra  during  the  urination,  plus 
what  has  entered  the  bladder  from  the  poe^terior  urethra  between  urinations,  while  the 
second  urine  contains  only  what  has  floweii  back  into  the  bladiler  from  the  po^erior 
urethra,  between  urinations  •  supposing  the  bladiler  and  kidne\>  aikl  no  contamination). 
Thus  the  comparison  of  the  two  urines  may  uniler  certain  comiitions  show  one  the 
content  of  the  anterior  urethra,  plus  that  of  the  posterior  urethra,  the  second  only  that 
of  the  posterior  urethra,  and  un«ier  these  special  conditions  the  first  urine  docs  roug^y 
represent  the  anterior  urethral  washings*,  the  seci^nd  ur\»thra  the  posterior.  But  to 
step  from  this  particular  to  a  broad  generaliiation  is  inaccurate  and  misleading  both 
in  theory  and  in  practice. 
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nosisof  chronic  prostatitis  or  vesiculitis  is  the  following:  The  patient 
urinates  into  two  glasses,  but  retains  some  urine  in  the  bladder.  The 
physician  then  massages  the  prostate  or  the  vesicles  (or  both),  and  the 
patient  then  passes  into  a  third  glass  the  remaining  urine,  carrying  with 
it  the  expressed  secretion  from  the  glands  massaged. 

This  test  is  accurate  only  in  case  the  second  urine  is  quite  clear,  and 
is  necessary  only  when  it  is  impossible  to  squeeze  from  tlie  suspected 
gland  enough  secretion  to  make  it  appear  at  the  meatus,  and  when  the 
instrumentation  necessary  to  fill  the  bladder  with  a  clean  solution  be- 
fore massage  is  impracticable. 

On  the  whole,  therefore,  these  three-glass  tests  are  little  used. 

Tke  Five-glass  Test. — ^A  variety  of  tests  involving  the  use  of  a  greater 
number  of  glasses  have  been  devised  for  the  specific  purpose  of  locating 
inflammation  in  the  anterior  or  posterior  urethra  exclusively.  But  in- 
asmuch as  such  tests  help  to  distinguish  the  origin  of  pus  in  the  urine, 
they  sometimes  form  an  important  part  of  clinical  urinalysis. 

The  best  ^  of  these  tests  is  Kollmann's.  It  is  based  upon  the  fact 
that  the  anterior  urethra  may  be  washed  fairly  (though  not  always 
absolutely)  clean  by  a  stream  of  fluid  flowing  from  a  soft-rubber  cathe- 
ter'introduced  down  to  the  bulbous  urethra.  The  tank  from  which  the 
fluid  flows  must  be  less  than  three  feet  above  the  urethra,  otherwise  some 
of  the  fluid  may  penetrate  the  deep  urethra  and  vitiate  the  test. 

The  test  is  performed  as  follows : 

I.  The  anterior  urethra  is  irrigated  with  sterile  salt  solution  through 
the  catheter  until  this  portion  of  the  urethra  is  believed  to  be  clean. 
The  fluid  from  this  wash  constitutes  the  contents  of  the  first  glass. 

II.  This  wash  is  continued  into  the  second  glass.  Its  clearness 
proves  that  the  anterior  urethra  has  been  washed  clean. 

III.  The  first  urine  passed  by  the  patient  now  contains  the  bladder 
urine  contaminated  only  from  the  posterior  urethra  or  the  kidney ;  this 
is  the  third  glass. 

IV.  The  fourth  glass  contains  a  second  portion  of  the  urine  precisely 
like  the  previous  (third  glass)  one,  except  that  its  contamination  from 
the  fwsterior  urethra  is  less  by  the  amount  swept  from  the  canal  by  the 
first  urine  passed,  and  consists,  in  fact,  of  only  what  may  liave  flowed 
hack  into  the  bladder  between  urinations. 

V.  The  fifth  glass,  containing  the  last  urine  passed,  is  the  same  as 


'Young,  Johns  Hopkins  Hospital  Reports,  vol.  xiii,  p.  1.  This  author  has  devised 
a  seven-gla.ss  test.  He  irrigates  the  pendulous  urethra  anterior  to  the  suspensory  liga- 
ment, then  the  bulbous  urethra,  hoping  thereby  to  differentiate  mild  chronic  inflamma- 
tions of  these  two  parts  of  the  anterior  urethra.  But  in  view  of  the  relative  inaccuracy 
of  all  these  tests  this  one,  depending  for  its  accuracy  on  the  theory  that  pus  will  not  run 
uphill  in  a  collapsed  tube,  is  scarcely  practical. 

'  Goldenberg  prefers  a  hard-rubber  tube,  I^tzel  a  metal,  Young  a  glass  one. 

a 
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the  fourth,  plus  any  pus  or  slireds  squeezed  from  the  posterior  urethra 
by  the  "  piston  stroke  "  at  tlie  end  of  urination,  and  any  thick  (prob 
ably  renal)  pus  that  may  have  settled  in  the  bladder. 

The  inferences  to  be  drawn  from  the  five-glass  test  are,  therefore,  the 
following : 

Anterior  urethritis  gives  pus  or  shreds  in  L 

Posterior  urethritis  gives  pus  or  shreds  in  III,  in  III  and  V,  or  in 
III,  IV,  and  V.  If  in  all  three,  the  contamination  is  greatest  in  III,  or 
in  III  and  V. 

Cystitis  gives  pus  in  III,  IV  and  V,  evenly  distributed.  Pus  from 
the  ureter  or  kidney  is  evenly  distributed  through  III,  IV,  V,  or  densest 
in  V. 

Actually  this  test  is  rarely  employed  except  in  connection  with  other 
tests  to  distinguish  between  chronic  anterior  and  posterior  urethritis 
when  the  bladder  and  kidneys  are  known  to  be  normal. 

The  Essence  of  Clinical  Urinalysis.— The  results  to  be  ex- 
pected from  any  of  these  methods  of  clinical  urinalysis  are  directly 
proportionate  to  the  skill  of  the  examiner.  The  essence  of  the  test  is  his 
ability  to  distinguish  at  a  glance  slight  variations  in  the  amount  of  pus, 
blood,  or  shreds  present.  Thus  clinical  urinalysis  is  of  the  greatest 
use  for  the  prognosis  from  day  to  day.  As  a  diagnostic  test  of  the 
nature  of  disease  it  is  at  its  weakest. 
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URETHRAL   INSTRUMENTS 

The  axiom  that  a  good  workman  does  not  complain  of  his  tools  im- 
pliet*  in  him  appreciation  and  possession  of  adequate  instruments.  The 
urologist,  therefore,  must  thoroughly  understand  the  nature,  the  care, 
and  the  use  of  urethral  instruments. 

In  the  selection  of  urethral  instruments  no  two  authorities  can  be 
expected  to  agree.  Thus  the  specialist  can  afford  to  employ  many  in- 
struments which  would  be  useless  in  less  familiar  hands.  But  certain 
instruments  are  required  by  every  man  wishing  to  do  good  urological 
work.  All  of  these  we  believe  to  be  included  in  tlie  following  list  It 
may  be  enlarged  according  to  the  fancy  of  the  pliysician ;  it  can  scarcely 
be  diminished. 

Such  instruments  as  are  useful  but  not  necessary  are  put  in  brackets. 

A  set  of  conical  sounds.     (Xo.  15  to  32  French.) 

A  set  of  olivary-tipped  conical  woven  bougies.      (No.    10  to   20 
French.) 

A  set  of  bulbous  bougies.     (No.  10  to  30  French.) 

Kollmann  dilators. 

Filiform  bougies. 

[A  set  of  tunneled  steel  soimds  and  filiforras.] 

f  A  set  of  Janet  steel  sounds  and  filifornis.] 

S»ft-rubl)er  catheters.     (No.  15  to  20  French.) 

[Woven  olivary  catheters.]      [Woven  ellK)wed  catheters.] 

Wovi'H  <louble  elbowed  catheters.     Woven  olivary  elbowed  catheters. 

[ Sof t-rubl)er  ell)owed  catheters.] 

f  I  ml  welling  catheters.] 

An  elU>we<l  obturator. 

rrf*thros<*o|)es  and  attachments. 

( 'vsttfvseopes,  ureteral  catheters,  etc. 

f  A  urine  segregator.] 

Silver  catheters. 

Tunneletl  or  guided  catheters. 

(Silver  prostatic  catheters.] 

Ston«»  searcher. 
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^H       A  200  (\(*.  syritig<\ 

^B      Urethral  injortion  syringisfl* 

^H       All  iiistiliatt>r,      ( Keves  or  GuYon  tT]X*,) 

^B      Xozzies  aiici  apparatus  fur  anteritir  lUTthral  irrigation. 

^p        [A  Chetwood  iiretliral  clip.] 

F  Scales. — The*  scale  fur  |^'a<!ing  I  he  oalil>er  of  iiretliral  instruments 

I       was  first  u*X"urately  fixe<l  in  FnnKT%  wht^re  two  pciiles  am  at  pn^sent  in 
Charriere   {conimcjnly  knovm  as  thi^   Fniirli  i^eali*)    ami   Htr 
ReniqiTe.      Otlier  seal<»s  an*  tlie   Eiiiiflisli   and 
the  Airieriean. 

Of  late  years  the  tendeiify  in  I  his  emmiry, 
as  well  as  in  En^lantl,  has  W^en  ti»  adcipt  the 
French  sc^ale  as  the  irmst  convenient,  while  in 
France  it&elf  there  is  a  tendency  to  replace 
the  old  French  (rharriere)  liy  the  new 
Beniqiie  scale.  Althr>ngh  Dr.  Van  Buren, 
senior  author  of  the  parent  edition  of  this 
work,  wan  verj^  tenaeions  of  the  American 
scale — which,  indeed,  wai^  horn  in  his  office — 
the  almost  iiiiivensal  adt option  of  the  French 
scale  since  his  time  has  leil  ns  to  dro]>  the 
American  in  favnr  of  the  French  scale. 

The  French  (Charriere)  scale  in*licateFi 
diameters  in  ^  mm.  No.  1  has  a  diameter  of 
^  mm,.  No.  2  a  diamett^r  of  %  mnu,  and  so  on. 
From  this  scale,  there ff ire,  the  diameter  of  an 
instrujnent  may  Ix*  determinoil  by  dividing  it« 
nnmWr  Ivy  3,  A  No.  30  sonnd  has  a  diameter 
of  30  mm.  H-  3  =  10  mm. 

The  Beniqne  scale  indicates  diameters 
in  ^  mm.  It  nnrnW^rs  insfruments  twice  as 
high,  therefore,  as  the  Charriere.  A  No.  30 
French  sound  is  a  No.  (10  Beniqne.  B,  =^ 
F,  X  2. 

The  American  scaie  indicates  diameters 
in  I  mm.  Thus  its  mnnlx^s  are  §  as  high  as 
the  French.  30.  F.  =  (lO  B  =  20  A.  A.  = 
Rfl  — i)  =  ^F. 

The  English  scale  follows  no  rnle,  hut  its 
nn mixers  are  generally  ahout  2  less  than  the 
American.  Thus,  30  F.  =  00  B.  =  20  A.  =^ 
18  E.    E=  (A.  or  ^F.)— 2. 

Sounds  and  Bougies*— A  metal  instru- 
ment for   urethral   cxplf^ratiMii    is   nuonitmly 


u^ 


FlQ, 


1. — DouoMj  Tafer 

Sound. 
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termed  a  sound  (though  a  bulbous  bougie  may  be  metallic),  while  a  flex- 
ible instrument  (made  of  woven  silk  and  varnished)  is  called  a  bougie. 

The  best  woven  instruments 
are  made  in  France. 

Conical  sounds  are  employed 
for  dilatation.  Sounds  are  made 
in  this  country  of  nickeled  steel. 
Those  made  in  Euroi)e  of  nick- 
elc<I  copper  do  not  rust  and  are 
therefore  preferable. 

In  order  to  s]>are  the  pa- 
tient's meatus,  I  have  all  my 
sounds  above  24  F.  size  made 
with  double  taj)er  (Fig.  1). 


Fig.  2. — Instrtjhents  as  Ordinarily 
Made,  with  FAn^TY  Curve,  Oa,  Od, 
(Rdiiiqu6.)  Correctly  curved  conical 
iostrument.  Oh,  length  of  natural 
curve  of  urethra,  /OA.  Length  of  chord 
of  curve  of  sound,  AO,  2A  inches 
(5.812  cm.). 


1 


l\a 


American  custom  favors  the  use  of  tlie  single-curve  sound    (Fig. 
-),  while  Euroi)ean  custom  favors  the  double-curve  or  Beniquc  instru- 


B 


Fio.  3. — Olivary  Bougies. 


ment  (Fig.  2).    After  many  years'  use  of  the  former,  I  have  discarded 
them  in  favor  of  the  latter. 
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Conical  woven  bougies    (  Fi^.   :))    slicmld  lit?  olivary  tipi^.     Tnaa 
much  us  tlu'V  are  ii^ett  to  dilate  strict iires  tip  td  the  point  wliere  stc 
souikIp*  may  be  imc^l,  one  should  pf>sse.**s  a  t*i>mplete  set 
frtiiu  10  to  20  Fvvuvh  size.     Th(_'  utH_'k  of  the  instru- 
int'Ut  ^lioidd  Ik-  tpiitc  flexible*  ils  sugfr('t*ted  ill  Fig*  3  A* 

Bulbous  bougies  (Fi^.  4)  may  l>e  flex- 
ible or  nielallii'.  The  Iricst  Freueh  makes 
of  flexible  boygies  are  iduiost  as  durable 
a&  and  more  useful  thau  the  nieiallie 
iuHtruuieurs, 

Kollmann  dilators  (Fig.  5)  are  use- 
ful for  dilatiug  the  urethra  while  spar* 
ing  the  |)atient  the  in- 
sign  i  flea  ut  o|ierahou  of 
uieatotouiy,  and  also  to 
carry  dilatation  to  great 
lengths.  The  Oberlaeu- 
der,  Frank,  and  Thomi>- 
8on  dilators  are  inferior 
to  the  Kollmann. 

The  best  models  of 
the&e  dilators  are  triade  of 
pure  nickel  by  Gentile  in 
Paris.  The  nickel  does 
not  rust,  and  the  instrument  may  there- 
fore be  sterilized  by  boiling. 

This  dilator  is  ntade  in  several  de- 
signs,  some  of  which  have  irrigating  at- 
tachments. The  two  tyj>es  illustrated  are 
the  Mne8  generally  employed*  Dilators 
are  so  much  more  painful  than  sounds  to 
certain  patients  that  they  can  never  fully 
supplant  them. 

Filiform  bougies 
(Fig.  t5 )  are  made  of 
vvhaletwme  or  of  woven 

silk.  Their  average  size  is  3  French;  they  should  be 
olive  tippeil.  The  choice  lH>tween  wbalelione  and 
woven  til i forms  is  largely  a  uuittt-r  of  taste.  Both 
are  fragile,  liable  to  break  oflF  in  the  urethrRf  and 
therefore  tti<l,  fnnji'd,  and  mgfji'd  fiiliforms  should  hf  ituilnnthj  dith 
fitrdrd. 

Inasmuch  as  filifnnni*  are  iifH?<l  chiefly  as  pathfinders  for  larger 
instruments,    the   choice  of   filiforms   depends   largely   upon    the   in- 


Fio.  4. — BtTLBors 
Bocai£. 


"\ 


%^..r 


Fig.  5. — Kollmann  Dujitorb. 


fiJviAiMKse 


Fia,   a.  —  FiMFORM 
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8tnunent8  which  are  to  follow.     Three  combinations  are  possible,  viz. : 
the  whalebone  filiform  and  the  tunneled  sound  (Fig.  7),  the  French 

woven  filiform  and  the  Janet 
sound  (Fig.  8),  the  Banks  bougie 
(Fig.  9). 


J.  7. — ^Whalebone  Filiform  and  Tun- 
neled Sound. 


Fig.  8.— Woven  Filiform  and  Janet 
Sound. 


The  excellence  of  our  whalebone  instruments,  and  the  difficulty  of 
taining  satisfactory  woven  filiforms,  has  made  tlie  whalebone-tun- 
led-sound  combination  the  popular  one  in  this  country,  in  spite  of  its 
?chanical  inferioritv.^ 


'  The  rough  eye  of  the  tunneled  sound  scratches  the  urethra,  slips  with  difficulty 
iT  the  filiform,  and  bends  or  even  breaks  this  in  the  urethra,  complicating  the  already 
Bcult  situation  by  the  addition  of  a  false  passage  or  a  foreign  body. 


24 


URETHRAL  INSTRUMEXTS:  THEIR  ASEPSIS 


The  combiiuiiioii  of  a  s»:<l  woren  nliform  and  a  Janet  sound  (a 
set  of  these  should  cxmtain  at  least  ererv  alternate  ntimber  from  10  to 


FiGu  9. — RUSHES  Bore 


b.~   UOAXX^l 


:?•>  Fnpivh;  i>  U::er,  K-th  Kvau?e  of  i:>  ?ia*>xhn€^  an«I  i^?cause  the 
aliform  niav  W  ::e».i  in:o  the  urvthra  iintil.  bv  rer*ra:e»J  dilatations,  a 
su^nent  size  shall  have  Ueen  anained  to  insure  the  patency  of  the 
srricroT^.  For  alm'>s:  every  emergency,  hoisiever,  the  Banks  botigie,  a 
nlifomi  whaleK'iie  insirument,  suddenly  enlarpne  to  10  or  12,  French 
size,  is  the  c^^t  of  alL 

CSfttlieters. — A  s?»i  oaiheter  nius:  he  smi>xh  Kxh  inside  and  out, 
tollable  and  durable.  Two  special  fea^lre:^  of  impi>rtance  are  the 
-  round-edged  "  or  "  velve:  **  eye,  n»:'W  'jLnirersally  emjloyei,  and  the 
luuiiel  end.  which  is  universally  employe*!  in  Europe 
and  o>nspicu-.-usIy  nesicvced  by  Asiserican  manufac- 
Turvr?w 

SoflHwbkcr  ca&ctcn  o«-zi:nM»id  themselves  for  gen- 
era: u?e  by  :heir  dexibil::y.  Of  all  uriKhral  instru- 
ments they  can  K*  pas«?e»i  the  nK**^  gently.  The  choice 
of  siut^  lies  K?Twveii  15  and  2»>  French.  An  instru- 
ment lanwr  diaxi  die  laner  sine  is  unr^ecesi&Arv,  while 


:kf  r.iv-  >.   suiil"  i  Mlic«r  that  they 

•e  :*:e'tru:':!:\i  rv  c-.--rn  x  sacaU  anvMrnt 
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of  viscid  pus  or  blood-clot.     Yet  these  smaller  instruments  pass  more 
comfortably  through  a  sensitive  urethra. 

Woven  olivary  catheters  (Fig.  10)  are  useful  to  penetrate  a  small 
orifice  (stricture,  spasm),  while  woven  elbowed  catheters   (Fig.  11), 
introduced  with  the  point  directed  upward,  ride  over  obstacles  on  the 
urethral  floor   (false  passage,  hy- 
pertrophied  prostate).      Woven 
double-elbowed  catheters  (Fig.  12) 
ride  over  certain  prostatic  obsta- 
cles which  the  single-elbowed  in- 
struments    will     not     surmount. 
Woven  olive-tipped  elbowed  cathe- 
iers  (Fig.  13)  combine  the  advan- 
tages of  the  olivary  and  elbowed 
instruments,  and  are  more  gener- 
ally useful  than  either.    But  some- 
times   a    spasmodic    or    congested 
urethra  admits  a  blunt  instrument 
more  readily  than  an  olive-tipped 
one,  just  as  occasionally  a  straight 
instrument    passes    where    an    el- 
FiGiT^iLVER  Cathb.   }*^wed  one  wiU  not.     Since  woven 
Tia  WITH  Long  Pros-  instruments    have    a   relatively 
^AncCuBVE.  (Thomp.  j^rger     caliber     than     soft-rubber 
ones,   they   may   be   employed    in 
rather  smaller  size  (15  to  17  French),  and  one  should 
I«x\ses.s  very  small  woven  instruments  (8  to  10  French) 
i'»  pass  a  tight  stricture  or  a  greatly  congested  prostate. 
Soft-rubber  olivary  and  elbowed  catheters  and  special 
types  of  indwelling  catheters  are  not  necessary  instru- 
ii^euts,  and  since  they  have  to  be  made  of  a  relatively 
perishable  mixture  they  are  usually  stiff  and   useless 

Wore  the  occasion  for  their  use  arises.  -,      .i.     ^ 

.  lio.  15. — GuYox 

ror  such  j>rostatic  obstacles  as  cannot  be  surmounte<l  Obturator. 
•'}  even  the  double-elbowed  catheter,  various  ingenious 
Jevices  have  Wn  .employed.  The  silver  catheter,  with  a  long, 
"prostatic"'  curve  (Fig.  14),  is  a  dangerous  instrument  in  inex])ert 
hands,  which  may  rarely  be  passed  with  safety,  even  by  an  expert, 
inore  than  once  or  twice  in  a  given  case.  A  very  satisfactory  substi- 
tute is  the  elbov?ed  or  Benique  curved  obturator  of  Guyon  (Fig.  15). 
This,  when  slipped  into  a  rubber  or  woven  catheter,  converts  it  tem- 
porarily into  a  stiff  instrument,  with  the  great  advantage  that  the 
^'bturator  may  be  withdrawn,  leaving  an  indwelling,  soft  catheter  in 
the  urethra. 
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SilTer  catheters^  tmBnekd  or  threaded,  for  tiliforniH,  are  useful  in  an 
en»erjeency  to  relieve  stricture  retention. 

The  silver  catlietcr  orirved  like  a  i^rmnd,  that  is  finiinl  in  every  poi^kct 
cjaae  of  iiislruiiK'nts,  is  interior  in  every  reMpeet,  except  that  of  |»t)rla- 
bility  to  a  woven  itifitruiiient. 

Syringefi  and  Xozzles.  —  On«^  of  iho  most  rlif- 
tieiilt  to  obtain  of  all  urulugical  iuatrumeutis  is  a  good 
syringe  of  large  capaeity. 

The  Janet  syringe  (t'ij?.  1^)  i«  an  excellent  instru- 
iinnit,  atiil  Heydeirs  moil itieat ion  of  it  still  better,  with 
the  nolo  exeei)tic>n  that  its  metallic  walls  do  not  show 
dirt  (an  except icm  fnr  which  i*h  inde^tntetibility  niakei 
full  aiiKnulH),  These  syringes  h<4d  12r*  to  150  t\i\  of 
fluid.  When  not  in  use,  the  nibbtsr  piston  must  be  kept 
out  t>f  the  Imrrel, 

Quarter-ounce  hlnnt-moszled  glass  syringes  are  neoea- 
sary  fur  iiijeetions  into  the  anterior  urethra.   * 

Instillators  of  the  Keyes  ^  pattern  (Fig,  17),  as  it 

|»resent  i'onstriieted,  consist  essentially  of  small-caliber, 

short-curve  silver  catheters,  with   the  eye   in   the   tip. 

These  are  fitted  with  a  standard  thread  to  fit  any  hj^io* 

dermic  KVrin^e.     The  instrnments  are  thus  readily  stor- 

iHzed    and    jM3rtab]e.      The   straight   part  of  the   shaft 

should  be  six  inches  long,  in  order  to  keep  its  outer  end 

clear  of  the  L^Ians  |>enis. 

Anterior  Urethral   Irrigation,— r//^   apjmratiis   for  anterior 

urethral  irriyatwn  consists  of  a  tank  (preferably  of  glass,  and  so  hung 

that  it  may  l>e  readily  raised  and  lowered ),  a  connecting  tube,  a  nozKl% 

and  means  of  iuterrupling  the  flow  of  fluid  through  the  tube. 


Fio.  16.^ — Janet 

STRJJtfGE. 


V 
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FiQ.  17*— K«T»B  Imbtoi^tor* 


The  tank  forms  part  of  the  urologieal  ecjuipment.     Of  nozzles  and 
interrupters  there  is  a  great  variety.     The  simple,  blunt- pointed  glass 

'  The  Ultinuuin  »3mnfet»,  d!  whkh  the  Keyes  it  a  mtMiifieation,  Is  ft  very  clumny 
iriHtrument.  The  Guyon  irmtiUator,  a  capillary  woven  catheter,  has  tiever  found  favor 
m  i)m  country.  Modifioatioiis  oC  the  Keyes  instrument  have  been  macle  by  Cmhot, 
Ban^  and  others. 
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nozzle  and  a  cut-oflF  with  protecting  bell,  form  the  most  familiar  appara- 
tus. We  usually  employ  Chetwood's  two-way  nozzle  and  cut-off  scissors 


Fig.  18. — Chetwood  Nozzles. 

(Fig.  18).  They  are  not  quite  so  easy  to  manipulate,  but  are  far  less 
splashy.  The  little  soft-rubber  nozzle  of  a  quarter-ounce  glass  urethral 
syringe  makes  a  very  convenient 
tip  for  forced  irrigation  of  the 
bladder  with  a  large  (Janet)  pis- 
ton syringe. 

A  very  convenient  instrument 
for  retaining  fluids  in  the  ante- 
rior urethra  is  the  Chetwood  ure- 
thral clip.  If  properly  ap- 
plied, it  completely  occludes  the 
meatus  without  undue  pressure, 
and  may  be  left  on  quite  indefi- 
nitely. 

Urethroscopes,  Cysto- 
flcopes,  Etc. — A  description  of 
urethrosco|>es,  cystoscopes,  etc., 
is  more  appropriately  reserv^ed 
for  a  special  chapter.  The  same  is  true  of  the  operative  armamen- 
tarium. 


Fia.  19. — Chetwood  Scibsors. 
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However  infected  the  bladder  into  which  a  catheter  or  sound  is  to 
enter,  that  catheter  must  be  scrupulously  aseptic.  The  days  when  sur- 
geons may  joke  about  the  old  gentleman  wlio  k(»cps  liis  catheter  inside 
his  hat  and  spits  on  it  by  way  of  lubriciition  an*  past.^     Even  when  the 

*  Yet  Buch  old  gentlemen  are  still  encountered  in  practice.  But  the  apparent  im- 
munity which  some  of  them  enjoy  is  due  in  part  to  the  fact  that  their  bladders  are  al- 
ready so  severely  infected  that  a  little  saliva  makes  them  no  worse.     And  though  their 
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bladder  is  infected  asepsis  is  imperative,  to  prevent  an  increase  of  thai 
infection. 

The  asepsis  of  catheterism,  using  the  term  broadly  to  cover  every 
passage  of  an  instrument  into  the  urethra,  implies  three  requirements, 
viz. : 

1.  Asepsis  of  the  physician's  hands. 

2.  Antisepsis  of  the  patient's  urethra,  and 

3.  Ascitis  of  the  instrument  introduced. 

Asepsis  of  the  PhyBician's  Hands.— It  is  not  possible  to  re- 
quire of  the  physician  about  to  pass  a  catheter  that  he  sterilize  his  hands 
as  if  for  a  surgical  oj^ration,  or  wear  sterile  rubber  gloves.  Such  clean- 
liness is  only  required  for  such  prolonged  and  delicate  o{)erations  as 
cystoscopy.  But  the  physician's  hands  should  be  well  washed  with  soap 
and  water,  and,  having  washed  his  hands,  the  physician  should  act  as 
though  they  were  still  dirty;  i.  e.,  he  should  not  touch  that  part  of  the 
instrument  that  is  to  enter  the  deep  urethra.  This  is  a  simple  rule,  a 
necessary  rule,  a  universal  rule.  I'he  last  three  inches  of  the  instrument 
should  not  he  touched  by  anything  except  sterilized  lubricant  from  the 
time  it  is  sterilized  until  it  enters  the  urethra. 

Antisepsis  of  the  Patient's  Urethra.— It  has  been  amply 
proven  ^  that,  though  the  posterior  urethra  is  sterile,  the  normal  anterior 
urethra  may  harbor  quite  an  indefinite  nunil>er  and  variety  of  pathogenic 
microiJrganisms.  But,  on  account  of  the  mechanical  cleansing  of  the 
urinary  stream,  these  are  almost  exclusively  ctmtined  to  the  balanitic 
I)orti<m  of  the  canal.  Yet  it  is  not  unusual  to  find  bacteria  in  the  bidb 
of  the  uninHauHHl  urethra,  though  it  is  most  unusual  not  to  find  them 
in  the  terminal  inch.  The  pathogt»nic  bacterium  most  frecpiently  iden- 
tified is  the  Bacillus  coli  communis. 

Alorcover,  the  preputial  cavity  swarms  with  bacteria.  Ilenci^  has 
arist»n  the  practice  of  washing  the  glans  jKMiis  and  flushing  the  terminal 
inch  of  the  urethra  with  lx)ric  acid  solution  l)c»foro  introducing  any  in- 
strument. Though  such  washing  and  flushing  is  scarwly  more  effective 
than  that  of  the  urinary  stream,  and  might,  therefore,  be  omitted,  exi^ept 
in  case  the  dangiT  of  infect ioVi  is  unusually  great ;  i.  e.,  in  cystoscopy, 
catheterism  for  aseptic  retention,  and  tying  in  an  indwelling  catheter, 
jH'rftM't  technic  recpiires  that  this  washing  and  flushing  always  pro- 
rede  introduction  of  urethral  instruments  of  whatever  description. 


immunity  may  long  prevail,  in  the  end  they  l>ecome  more  and  more  infected  and  die  of 
sepsis.  The  nee<l  ft)r  scrupulous  as<»psis  is  not  Ix'caiLiNe  every  dirty  catheterism  causes 
infection  far  from  it— hut  U'causc  a  single  dirty  catheterism  may  cause  infection  of  the 
gnivest  sort. 

*  Lustpirten  and  MannalnTj?.  Viertrljahresuchrift  ./.  Derm.  u.  Syph.,  1887;  Rovsing, 
"Die  Blasenentziindungen,"  ISiK);  Wass<»miann  and  Petit,  Guyon's  Annalea,  1891,  ix, 
371;  Melcliior,  "Cystite  et  infection  urinaire,"  Paris,  1895. 
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The  Inflamed  Urethra. — When  the  urethra  is  acutely  inflamed,  the 
passage  of  instruments  is  permissible  only  for  the  cure  of  that  inflam- 
mation, or  for  the  relief  of  retention  of  urine.  In  either  event  the 
mechanical  damage  done  by  any  added  manipulations  outweighs  their 
virtue.  Xo  special  effort  should  therefore  he  made  to  clean  the  canal : 
tlie  glans  and  meatus  should  l)e  well  washed. 

Chronic  urethritis  is  no  bar  to  the  passage  of  instruments.  These 
mav  be  used  either  for  the  treatment  of  urethritis  or  for  the  diagnosis 
or  treatment  of  crx^xisting  conditions. 

In  the  former  case  the  instrumentation  (catheter ism)  habitually 
carries  with  it  its  own  antisepsis  (injection). 

In  the  latter  event  (passage  of  sound,  cystoscope,  etc.),  not  only  may 
this  instrumentation  not  directly  imply  antisepsis,  but  it  may  directly 
imply  considerable  trauma  to  an  infected  canal.  Therefore  it  is  neces- 
sary to  precede  the  instrumentation  by  a  soap-and-water  and  bichlorid 
wash  of  the  glans  and  adjoining  tissues,  and  a  thorough  irrigation  of 
the  meatus,  and  even,  in  some  cases,  of  the  whole  urethra,  with  silver 
nitrate  1:1,000,  or  oxycyanid  of  mercury  1:4,000.  But  the  urologist 
must  not  confide  too  much  in  what  is  at  best  but  a  superficial  and  in- 
complete antisepsis  of  the  anterior  urethra.  The  danger  of  infection 
is  far  more  closely  related  to  clumsiness  or  roughness  in  passing  the  in- 
stniment  than  to  preliminary  urethral  antisepsis.  Every  surgical  opera- 
Hon  must  be  cleanly;  hut  every  urethral  manipulation  must  also,  and 
dhi/ve  all,  he  gentle. 

The  dangers  of  urethral  instrumentation  are  local  (exacer])ation  of 
urethritis,  prostatic  or  periurethral  abscess),  and  chiefly  to  ho.  avoided 
by  discretion  In  the  choice  of  and  gentleness  in  the  passage  of  the  in- 
strument; or  general  (urethral  chill,  systemic  gonorrhea,  urinary  sep- 
ticemia), and  chiefly  to  be  avoided  by  antisepsis,  U)  a  less  degree  by 
gentleness. 

This  antisepsis,  of  which  the  principles  and  practice  are  discussed  in 
Chapter  XXXI,  consists  in — 

Ilexamethylenamin  before, 

Gentleness  during,  and 

Local  antisepsis  after  instrumentation. 

The  hexamethylenamin  may  often  be  omitted  with  impunity,  and, 
since  it  implies  administration  of  the  drug  for  forty-eight  hours  Ix^fore 
in.<tru mentation,  it  is  often  neglected.  Rut  there  is  no  excuse  for  neg- 
lK*tin|2:  to  Ix^  gentle  or  for  omitting  some  form  of  antisepsis  after  instru- 
mentation. Even  when  the  temj^er  of  the  urethra  is  well  known  the 
omission  of  a  post-instrumental  antisepsis  may  unexpectedly  exoitt*  a 
sharp  chill. 

The  usual  jx)st-instrumental  antisepsis  consists  of  an  instillation  of 
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nitrate  of  Bilver  or  im  irripitiim  witli  somv  wilvcT  nail  nr  with  \WT] 
pniiitf  of  jiniassiiirii.  J 

AeepsiB  of  the  Instrunient.— In  any  easr,  the  instrument  intro- 
ilucrd  iimst  U*  ascjitie.  ISy  this  \vr*  mean  that  fli<*  wlmle  instrinnenl  niU8*t 
Itu  reu<lered  asejitie/  and  niUHt  so  remain  exeej*t  for  itit  eontaet  witb  fhe 
pliysieian's  hands,  whieh^  as  already  8tate<l,  should  not  touch  its  ter* 
niinal  threes  inelies. 

This  asepsis  impliea  fonr  ecmditions*: 

(1)  Aseptic  lubricalion. 

(2)  Antisepsis  imnjediately  aftnr  nsing, 

(3)  Aseptie  preservation, 

(4)  Aiitisc^fjtiis  lx»fore  udng. 
Lubrication. — Hie    liihrieant    employed    for    urethral    inatmnim 

shonid  be  soluble  in  water.  Oily  hibrieants,  sueh  as  vase] in  or  «dive  oil, 
may  he  perfcK'tly  steriliised  by  l>niling^  l»nt  they  can  only  Im?  removed  from  ' 
the  instriiinent  wiili  jirreat  diftieulty,  if  at  all.  llene<%  an  instnimetit 
covered  by  an  i>ily  lnl»rieant  i?*  nmeli  more  di then  It  to  resterilize  than 
one  wbreb  is  nieehanically  clean.  Alharraii  has  ssliown  that  a  clean 
catheter  may  W*  steri!iz*'il  hy  boiling  for  t*^n  minntes,  while  an  oily 
catheter  must  Ix?  Iioiled  half  an  hour. 

Among  tlie  snbstanees  in  common  use  as  lubricants  may  be  men-  I 
tioned  glyeerin  and  lH>roglyeeriiL     (luyon  uses  a  jnixture  of  etpui!  parts 
c^f  water,  glycerin,  and  soap  powder.     Various  combinations  of  Iceland  I 
moss,  sterilized  in  formalin,  are  sold  under  different  trade  named.     But  | 
the  l)est  lubricant  I  know  has  the  following  fonnnla,  devised  by  T>r.  E. 
WiHjJ  Kuggles: 

Dissolve  1  cm.  of  oxycyanid  of  morcnry  in  200  c.c,  of  hot  sterile 
water;  add  35  e.c.  of  glyeerin  and  water  enough  to  make  350  c.c.  I^t 
this  mixture  ctwil;  lbei»  add  10  to  15  gm.  of  j^Miwdered  gniu  tragacauth. 
I^t  this  stand  until  it  l)eeomes  a  honiogeneons  itiaag,  a  process  which 
takes  s4'veral  days,  but  may  l»e  hastened  by  ocvasional  stirring  to  break 
np  the  hunps.  The  amount  of  tragaeanth  employed  depentis  up>n  the 
cHajsislen«*e  of  this  8ul»stanee,  which  varies  considerably. 

This  Inhrieant  may  Im*  put  up  in  sterile  paint  tnW^.  Its  quality  de- 
PcikIh  up»n  ihe  eiuployment  of  precisely  the  right  amount  of  tragaeanth- 

The  Instrument.— The  practice  of  ai«?p9is  for  urt^bral  instruments  is 
approximately  that  of  general  s!irg>E»rv,  and  reipiires  that — 

(1)  The  instrument  shonid  1m>  so  cimstrnete4l  as  to  lie  readily 
cleanscHl.  It  should  \ny  as  free  as  [jossible  from  joints^  crannies,  etc*  It 
should  Ix?  in  good  condition,  free  from  rust  or  cracka. 

^Tlif  flatntrtg  of  h  metal  iiMtrumeiit  wherphy  thi?  beak  and  f\itdi  are  Kterilixed  hat 
tbe  dirty  tianille  n-mairw  unrleanstHl  woulil  lie  perfectly  perroia^ible  wen?  it  not  a  dan- 
ftroufl  hatiit  to  ^icrmil  the  limst  relaxation  of  aaepets.  Moreover,  Ibe  ooiiv«iiieDee  of 
flaininje  eorrv^-^^' *!  (o  builtttg  in  quite  imagiiiiiry* 
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(2)  It  should  be  sterilized  by  boiling.  Strong  (almost  saturated) 
sodium  chlorid  solution  is  less  destructive  than  plain  water.  ^ 

(;))  It  should  be  washed  clean  and  sterilized  iuunediately  after 
using,  kept  sterile  (if  possible),  and  resterilized  iuunediately  before 
using. 

(4)  Instruments  for  use  in  "  pus  cases  "  should  be  kept  entirely 
distinct  from  those  for  use  upon  "  clean  cases." 

Unfortunately  the  one  instrument  that  is  the  least  subject  to  any  of 
these  niles,  viz.,  the  cystoscope,  is  the  very  instrument  that  preeminently 
requires  sterilization.  The  special  measures  required  for  sterilization 
of  cystoscopes  are,  therefore,  considered  elsewhere  (p.  51). 

All  other  instruments  should  be  subjected  to  the  following: 

(1)  Soap  and  water  wash,  inside  and  out,  immediately  after  using. 
Then  rinse  in  water  and  boil  for  at  least  fifteen  minutes  in  strong  salt 
solution. 

(2)  Keep  the  instruments  in  an  instrument  case,  the  interior  of 
which  is  kept  at  least  relatively  clean  by  formalin  (trioxymethylene) 
pastilles,  or  a  formalin  lamp. 

(3)  Unless  the  instrument  has  been  recently  used  and  its  asepsis 
assured,  always  resterilize  by  boiling  for  fifteen  minutes  immediately  be- 
fore using. 

(4)  Use  a  separate  set  of  catheters  at  least  for  gonorrheal  cases. 
For  each  absolutely  uninfected  case  I  prefer  to  use  a  new  rubl^er 
(^theter. 

The  special  variations  and  precautions  in  the  technic  of  sterilization 
required  by  various  instruments  are  the  following: 

Sounds — The  Continental  nickel-plated  copi)er  sound  may  be  readily 
sterilized  by  boiling;  but  the  American  nickel-])Iated  steel  sound  rusts. 
After  boiling  and  before  being  put  away,  steel  sounds  should,  therefore, 
he  passed  through  the  Bunsen  flame  or  rubl)ed  down  with  alcohol  and 
dried. 

Dilators  and  Other  Complex  Instruments — Dilators,  urethrotomes,  and 
snob  complex  instruments  should  be  made  of  i)ure  nickel ;  otherwise  it  is 
almost  imj)ossible  (especially  in  the  case  of  the  Kollniann  dilator)  to 
keep  them  from  rusting.  If  nickel-plated  only,  they  may  be  sterilized 
like  the  cystoscope  (p.  51). 

Woven  Instruments — It  is  the  accepted  tradition  that  w^oven  instru- 
ments cannot  be  boiled,  and  it  is  current  practice  to  sterilize  them  by 
f^>nnalin  vapor.  But  I  have  for  several  years  l)een  boiling  all  my 
woven  instruments,  and  can  assert  that  they  stand  boiling  jx^rfectly 
well  if  they  are  of  standard  French  manufacture  (any  one  of  half  a 

'Krotosxyner  (Medical  News,  1904,  Ixxxv,  406)  makes  this  suggestion,  which  I 
have  found  useful,  and  also  suggests  a  saturated  solution  of  ammonium  sulphat<i  for 
Woven  instruments. 
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(l(»zen  tiruis)  ami  if  tlieir  sterilizatiou  is  surrtmiided  with  n  few  siin|fle 
prtH^aulious. 

When  a  woven  instrument  is  hailed,  its  varnish  becomes  utterly  soft, 
and  therefore  cracks  if  atiy  other  instrument  rests  nimn  it,  or  if  it  in 
bent  tjefure  it  has  cooled.  Therefore,  in  order  to  Uiil  sueh  an  instru- 
ment without  destroying  it,  it  ninst  lie  iierfeetly  straight  in  the  sterilizer, 
touehing  neither  tlie  ^ides  n<ir  the  ends  uf  thi??,  and  with  n**  other  instru- 
ment resting  npuii  it.  More  iiiipcjrtant  still,  after  the  Instrunient  has 
been  boiled  it  must  not  be  tauched  until  it  has  l>een  ctx^led  off,  either  by 
lifting  it  from  the  water  on  an  automatic  platform  or  bj  ix)iiring  in  eold 
sterilized  water. 

Simple  as  these  precautions  are,  it  is  impossible  to  make  an  orderly 
or  nurse*  observe  them.  The  urologist  is  obliged  to  boil  his  own  woven 
instruments. 

AsEPSfS    OF    OtHEE    TnSTKTJMENTS    ANT)    OF    SOLUTIONS 

In  order  to  permit  clean  tirethral  work^  the  wall  tanks,  svringeja,  and 
other  containers,  as  well  as  the  solutions,  must  be  sterilized  quite  as  care- 
fully as  the  urethral  instruments  themselves. 

Tanks,  Syringes,  Etc— AH  containers  are  l>est  sterilized  by  Ixuiling 
innuediately  hefnre  eneh  clinic  or  office  hour.  Wall  tanks  may,  however, 
hi*  left  filled  with  an  antiseptic  solution  between  times.  It  is  necessary 
to  have  at  hand  a  pan  of  borie-acid  solutiini  iu  wlii<'ii  to  eoa]  sonnils 
after  boiling,  and  to  rinse  instruments  that  have  been  sterilized  by 
formalin.  It  is  my  custtun  to  keep  all  syringes,  hypodermic  needles, 
mixing  rods^  instillator  catheters  in  a  10  per  cent  formalin  solution, 
supersaturated  with  I>orax.* 

It  is  jieeuliarly  im]X>rtant  that  all  containers  should  ]ye  kept  from 
any  contact  with  urine.  The  measuring  glass  for  urine  should,  there- 
fore, he  of  a  peculiar  shape,  readily  distinguishable  from  that  employed 
for  tlie  sohitious. 

SolEtions. — All  solutions  should  be  made  up  fresh,  warm,  and  asep- 
tic. The  chemicals  are  kept  in  a  certain  stock  (preferably  solid)  form 
(p.  202),  and  the  water  must  be  l>orh  sterile  and  w^arm.  The  urologist 
should  have  two  boilers,  containing  a  gallon  or  two  apiece,  each  one  of 
which  should  be  Ixiiled  every  alternate  day,  so  that  hot  and  cold  sterile 
water  are  at  hand  to  be  ndxed  in  any  desired  pro^wniion. 

Fiir  him  who  depends  iipm  a  central  supply  of  sterilized  water  (e,  g., 
a  boiler  in  the  operating  room),  the  following  is  a  more  convenient  aya- 

*  Steel  iastnmientfi  do  not  nisi  in  (his  solution  if  enoiiRh  borax  is  kept  in  H  actually 
to  flupersaturate  it  and  leave  a  little  undissolved  at  the  l>ottom  of  the  jar*  As  the 
borax  dissolves  very  slowly  what  may  appear  enough  when  the  solylion  is  first  made 
up  proves  insufficient  a  day  or  two  later 
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teiurCold  sterile  water  is  kept  in  a  glass  reservoir  and  hot  water  in  a 
DJetaJ  reservoir,  eovered  with  asbestos. 

SUMMABY   OF    INSTRUMENTAL    AsEPSIS 

Pot  Cystoscopes. — Cabinet  containing  formalin  lamp  and  desiccation 
apparatus.     Clean  well  before  and  after  sterilization. 

For  Other  Instruments — Boil  for  fifteen  minutes.  Use  soluble  lubri- 
cants, and  boil  again  before  sterilization.    Keep  in  formalin  cabinet. 

For  Solutions. — Hot  and  cold  boiled  water  in  boilers  or  tanks.  Con- 
tainers boiled  daily.  Mixing  rods,  syringes,  etc.,  boiled  and  kept  in 
sterile  solutions. 


CIIArTEK    IV 

THE   PASSAfJE   OF    URETirRAL  IXSTRUMEXTS 

The  siieccssfnl  intrncliietion  of  an  instrmTient  into  tlm  iirptbra  A^ 
ppiids  upon  tlie  nkill  of  the  o]rerator  aiul  his  foninreheiisiiiii  nf  the 
obsLaded  tliat  may  tlefeat  tlie  ojK^rntiuii, 

ANATOMY    OF    THE    URETHRA 

The  urethra  i.s  the  diiHet  of  (la^  li1ad<h*r.  It  eimiMieiif^R  at  the  blad- 
der neek,  but  eml)rvobipeii]ly  and  anatomieally  tluU  pai*t  of  tlie  floor 
of  tln^  blftd<ler  known  as  tbt^  trigrnie  ( i,  e.,  the  triangidar  space  bi^tween 
the  ori flees  of  the  ureters  and  tlie  urethra)  behmgs  to  the  nretkra,  and 
will  be  so  eou  side  red. 

The  urethra  tunnels  the  npjK^r  part  of  the  ]>rostate,  perforates  the 
triangular  ligament,  and  terminates  at  the  eml  of  the  |M?ni8.  Its  outer 
opening  is  known  as  the  rneahts,  or  the  7nraius  uriitarim.  The  urethra 
is  divided  naturally  into  two  parts,  the  anterior  and  the  ^wshrior 
tireihra,  by  the  triangular  ligament,  the  anterior  un>thra  lying  external 
to  the  anterior  layer  of  that  struetnrej  and  the  posterior  urethra  being 


Fia»  20. — Saoittal  Section  tmhouoh   Glaa's 
AND  Fu«.^A  Naviculahis.     (Cm vcilhier,) 


Fig.  21. — Tran«vbb»e  8i':ction  of  thb 


the  continuation  of  the  eamil  backward  into  the  l)bnlder.  The  anterior 
or  spoitg;^^  jxirtion  of  the  nretlira  is  again  subdivided  into  four  parts,  the 
navicular  (or  the  fossa  navicularis,  Fig,  20),  |M^nile  (Fig,  21),  scrotal^ 
and  hullrms  or  bulbo-perineah  The  ]x»sterior  urethra  is  subdivided 
into  tlie  membranous,  the  prostatic,  an<l  the  trigonal  jiortinns.  It  id 
much  more  accurate  to  sjieak  nf  a  lesion,  i^ueli  as  a  foreign  IkmIv  or  a 
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stricture,  as  l)cing  at  the  pcno-scrotal  angle  or  in  tlic  hull),  than  to  say 
it  lies  at  a  depth  of  4  or  6  inches,  for  not  only  dcxjs  the  length  of  the 
urethra  vary  according  as  the  penis  is  erect  or  flaccid  and  in  disease 
(hypertrophy  of  the  prostate),  hut  the  urethral  length,  the  urinary  dis- 
tance, varies  widely  in  diflFerent  healthy  individuals  (p.  39).  The 
urethra  is  always  a  closed  canal  throughout  its  whole  course,  except  when 
distended  by  some  foreign  substance. 

The  mucous  memhrane  of  the  urethra  consists  of  a  layer  of  epithe- 
lium, of  which  the  superficial  cells  are  squamous  in  the  navicular  and 
prostatic  regions  and  columnar  elsewhere,  on  a  connective-tissue  base- 
ment substance  particularly  rich  in  elastic  fibers  to  allow  for  the  great 
distensibility  of  the  canal. 

The  Anterior  Urethra. — In  the  anterior  urethra  the  mucous 
membrane  is  surrounded,  except  in  the  fossa  navicularis,  by  a  very  thin 
longitudinal  layer  of  unstriped  muscle  fibers  (in  direct  continuity  with 
the  inner  fibers  of  the  prostate),  and  these  are  in  turn  surrounded  by  a 
circular  layer  of  unstriped  muscle.  These  circular  fil)ers  are  so  few 
around  the  spongy  urethra  that  their  very  exisU»nce  was  denied  by  Sap- 
pey.  Finally,  the  anterior  urethra  is  surrounded 
*  from  triangular  ligament  to  meatus  by  the  corpus 
spongiosum,  except  for  the  half  inch  nearest  the 
Madder,  where  the  corpus  spongiosum  fails  to 
(•over  the  roof  of  the  urethra  and  is  enlarged  be- 
low into  the  bulb. 

Crypts  and  Glands — In  the  roof  of  the  fossa 
navicularis  lies  the  lacuna  magna  (Fig.  22),  a  sim- 
ple ]x>cket  in  the  mucous  membrane  with  its  orifice 
toward  the  meatus,  and  consequently  open  to  en- 
trap small  instruments.  This  lacuna  varies  greatly 
in  size  in  different  persons,  being  sometimes  en- 
liri'ly  absent,  and  occasionally  running  as  far  back 
^^  the  triangular  ligament,  forming  the  so-called  double  urethra  {q.  v.). 
A  few  other  smaller  lacunar  lie  along  the  roof  of  the  penile  urethra. 
J/je  (jlands  of  ih^  urethra^  to  Ixj  distingui.slu»d  from  the  lacumv,  are  of 
the  e<Jinj)ound  racemose  type,  of  very  small  calilnT,  lined  with  a  cylin- 
drical epithelium.  They  lie  chiefly  on  the  roof  of  the  anterior  urethra, 
and  are  more  numerous  in  its  dee})er  parts.  They  are  also  found  on  the 
f'^^f  of  the  membranous  urethra.  In  some  instances  they  pierce  the 
sheath  of  the  corpus  spongiosum  and  extend  for  some  distance  within  it 
~~an  important  fact  in  relation  to  organic  stricture  of  the  canal,  since 
"i^se  glands  convey  the  products  of  urethral  inflammation  into  the 
c^fpus  spongiosum  and  so  involve  it  in  the  subsequent  cicatrization. 

>  Paschkis,  Monatsberichtf,  Urol,  1903,  No.  6. 


Fio.  22. — Lacuna  Mag- 
na.     (Cruveilhier.) 
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Vowjier*H  (jland^  are  two  sniallj  rrHiml,  iMlniliir  IxHlicft,  earli  alnMit  tlie 
sizi^  of  a  clierry  Btfuip,  lyin^  just  Ih^IiiikI  \\\v  liiilh  ui  tlic  luvtlira  in  \M 
niUHclt*  liotween  the  layers  of  tW  triangular  ligatnent.  Tbeir  ducta  Off^ 
on  the  thKJr  of  tfie  bulhoos  urethra* 

The  et»lor  of  tht*  iiienihruHe  is  pale  pink.  In  roist.  its  walls  an*  is 
contaet,  oliliteratin^  the  eavity  of  the  eanal,  m  that  a  erass-S€*etjtm  pre- 
sents a  tran^vt^rae  slit  instead  of  an  ojuniiiig  (Fig.  21).  M 

The  anterior  urethra  is  called  the  external  urinary  tract,  and  tfll 
canals  and  n^servoirs  l^eyond  tlie  hilt'nml  urtnarij  trad,  for  the  anterior 
nrethra  is  in  frei^  communication  with  tlie  surface  of  the  body  and  hd 
bor^  all  the  micn»orpinisins  that  nia}*  lie  tbereon.  As  a  general  thingff 
dtjc*s  this  with  iK-rfect  iui|ninity.  Its  flora  iuclnJes  the  Bacillus  ooli 
communis,  pyogenic  streptococcus,  and  staphylococci,  and  other  lesa 
noxious  liaeteria  ( ]u  151'! ).  Siieh  burtrria  as  flourish  nrtrmalty  in  the 
anterior  urethra,  k^ing  constantly  washed  out  by  the  urine,  and  entering 
only  thnjugh  the  meatus  (except  under  pathological  c^mditioos),  are 
more  nnnicrous  in  the  fossa  navicularis,  find  the  bacillus  coli  and  HtM 
pyogt*nir  c«K*ci  arc  usually  found  only  in  that  region.  H 

The  Posterior  Urethra.  —  The  posterior  urethra,  extending  from 
the  anterifir  layer  of  the  triangular  ligament  to  the  bladder,  presents 
many  notable  ]K»ints  (*f  cnrntrast  with  the  anterior  uretlira*  The  canal  is 
nti  longer  surrounded  by  erectile  tissue,  and,  indeed,  it  could  scarcely 
Imk'ouic  erect,  for  wliereas  the  anterior  urethra  is  freely  movable  with 
the  penis,  the  posterior  urethra  |H)sses8es  a  tixed  curve — of  wduch  latjer. 
Moreover,  the  jKJsterior  urethra  is,  in  its  normal  state,  entirely  free 
fnmi  the  bacteria  liarbored  l)v  the  anterior  urethra;  it  is  the  low- 
est section  i»f  the  asejjtie  iuternal  nriiutry  tract.  The  posterior  nrethra 
is  divided  into  the  membranous  and  the  prostatic  uretlira,  and  the 
trigciue  of  t!ie  bladder. 

The  Membranoas  Urethra. — ^Of  all  parts  of  the  canal  the  nienihran- 
ous  urethra  is  the  mt»st  fixed,  running,  as  it  does,  from  the  aperture*  in 
the  anterifu*  layer  of  the  triangular  ligaiueni  to  tlie  af>ert!ire  in  the  pos* 
ti^rior  layer.  Itt*  mncons  niejiihrane,  though  of  a  liarker  color  ami  much 
more  sensitive,  d^n^s  not  ditfiT  in  structure  from  that  of  the  anterior 
nrethra.  This  in  turn  is  surronndeil  by  a  thin  layer  of  unstripi'd  nms(*l<^, 
hut  iiLstead  «»f  U'lng  sheatlK'rl  in  the  corpus  sjwingiosum,  it  is  endvdded 
in  the  volunt^jry  muscle  tliat  tills  the  8pac*e  lietween  the  two  layers  of 
the  triangular  ligament.  This  muscle  has  had  sj)ecial  names  given  to 
different  j^Kirtions  of  it  by  Guthrie,  Midler,  Wilson,  and  others^  but  it 
may  \ye  cf»nsidenMl  clinically  as  one  niusc*k%  the  conslnctor  or  conipreaacr 
tirethrfv,  the  eitt-off  niuscle,  the  external  or  voluntary  sphincter  of  tha 
bladtler.  Tlie  last  term  l«i»st  expresses  its  function.  It  is  tlie  muadd 
by  which  the  outflow  of  urine  from  the  bladder  is  voluntarily  opposed. 
If  a  catheter  is  introduced  through  it^  no  voluntary  effort  of  the  itir 
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JividtiKl  is  able  tu  arrf^-^t  tin-  slinun  of  nriiie,     IiHletMl*  inljibition  of  this 
mu^le  J8  ibe  f*liief  ac-l  of  tlju  will  in  vohinlurv  iirinaticjii.     It  iiiav,  how- 
ever«  suffer  from  spasm,  and  so  not  only  prevent  urination,  but  also 
present  a  serious  olKstaek*  to  tho  intruthu'tinu 
i  of  instruments.     This  i«  spasmodic  i^trt<*tnro 

The     Prostatic     Urethra.-^  Tlu*     jiro?i|juit- 
■inftiirfl  tiinuels  the  prostate,  souiefimes  Imrelv 

!oi*ered  by  that  organ  hIkjvc,  Htiinetimes  deeply 

Ditif^lded  in  it   (Fig,  2*V),     It  is  fixed  only 

here  it  joins  the  meml^ranoos  urethra.  It 
ii*  fusiform  in  ^hape^  bein^j;  closed  internally 
W  the  internal  or   involuntary  sjdniieter  of 

ilie  bladder,  ,  Into  it  the  duets  ctf  tlu*  sexual  organs  einjity.  It  is  lined 
by  aquamons  epitheliuui  like  that  of  the  bhubb^r,  iiud  is  liable  to  great 
^Ivfnnnity  and  rjbstruetiou  Viy  bypertn*phy  td  the  prostate  gland.  TpHii 
ite  floor  rises  a  little  mass  of  ereetile  ti»sue»  the  rmnttfinhnnuti^  or  eaput 


Fio.  23. — TnA.vs VERSE  Section 
t>r  t'ENTtR  OF  Probtatk.  D, 
ejaeiilatory  ducta;  Sp,  ainua 
pcjculan.^.     (Cruvdlhier.) 


y,. 


s^ 


-/O 

-// 


— /-/? 


.  24. — Ix>wi:r  Paht  op  thf  Male  Blapdeh,  with  thk  Beoinniwo  or  the  Urethra. 
£](pn««d  by  induing  the  uoterior  wiill  niirl  1ayiii|u^  It  open.  3»  ureter;  4,  opening  of  the 
Wrter;  2*  %"iui  deferoiift;  ft,  rnUiculus  «f  minaljM;  7,  cnntpr  of  trigoni^;  8,  jwetioo  tjf  [>rowt»te* 
10»  orifi:  *of  the  conunoa  ejaculittor>'  duct;  11^  op'ainK  of  utricle;  12,  mtmths  of  prostatic 
gl»ii»)  duct»;  1,  iiit^nirptcric  fold.     (Ileiile.) 


?illiiiftginis,  the  auleriHr  sln|>e  of  wbieb  is  hollnvved  niu  intn  a  liirle 
Rvity,  the  ulnua  poruhtriH  (Fig,  24),  The  pinstarie  duels  upeii  iipou 
flofir  of  the  urethra  on  eaeh  side  of  the  veruuiorilauinti.  The  ejaen- 
dof'fs  ii>^tijdlv  t.jK  n  10  tho  sinus  pocularis  ur  ou  its  edges. 


Fi«r5.  25, — Saoittat^  REcnioN'  op  a  Frozkn  Male  Bt^bject.  The  small  mtestlne  is  remo 
1,  peritoDiiuni ;  0,  npeiiiii^  of  tW  uretcrR;  8»  intf^nml  sphincter  vfstrn';  f>,  extomal  «iph 
ten  witli  the  c*inipri'SM<ir  urrtVirjr  musrlir;  10,  dur>«l  vvm  mf  tlie  pt^nis;  15,  biiilx»-cavc 
mis  rniiswl**;  Ifi,  bulb  uf  tlie  un-thra;  17,  sphiijctcr  smi;  21,  iitride;24,  i»lbinu»of  pros! 
29,  ."i^'iiiiital  vesickvH.      (Ili''nl<\) 

must  1(>  the  iifiLX  nf  iIh'  jirnstiilr,  K'jiviijii;  utiIv  a  miiull  space  l»elovv,  1 
tluni  1  tniL  ]<>Ti*jj,  IhHwccii  it  him)  tlie  pnistutc.  On  tlin  upper  surf 
uf  rlir  iirt'lltra  the  IiIkts  uf  ihv  rumprpssur  (*untium*  back  for  a  fci 
meter  vr  mure  uver  tlie  auterior  siirfacn?  uf  tlie  prostate. 
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The  internal  sphincter  surrounds  the  neck  of  the  bhidder  and  sjireads 
out  fanlike  beneath  the  trigone  of  the  bhidder,  reaching  the  ureteral 
mouths,  and  thus  forming  a  connecting  band  between  the  ureters  and 
the  urethra. 

The  Vesicle  Trigone. — Kalisher  ^  has  plainly  shown  that  the  tri- 
gone, i.  c.,  the  triangular  jwrtion  of  the  bladder  floor  lying  Ix^tween  the 
orifices  of  the  urethra  and  of  the  ureters,  belongs  to  the  urethra  and  not 
to  the  bladder.     The  trigone  develops  with  the  urethra  and  the  ureters, 
while  the  bladder  is  develoj)ed  from  the  allantois.     The  muscle  of  the 
trigone    is   the   internal   sphincter.     The   mucous   membrane   contains 
papillae  and  a  few  scattered  glands  (which  the  bladder  projxjr  does  not). 
The  circulation  of  the  lower  ends  of  the  ureters,  the  trigone,  and  the 
prostatic   urethra,  is  derived  from  the  infcTior  vesical   artery.      The 
lymphatics  of  the  trigone  are  more  numerous  than  elsewhere  in  the 
bladder^  and  communicate  directly  with  those  of  the  ])osterior  urethra. 
I^engOlm — The  length  of  the  urethra,  varying  as  it  does  in  differ- 
ent individuals  and  in  the  same  individual  w-ith  erection  of  the  ix»nis  and 
hypertrophy  of  the  prostate,  may  be  set  down  as  averaging  20.5  cm.  (8^ 
inchea),*  and  varying  in  different  normal  individuals  from  18  to  23  cm. 
(7J  to  8^  laches).    The  posterior  urethra  is  usually  5.5  cm.  (2 J  inches) 
long — ^2.5  cm.  (1  inch)  to  the  membranous  portion,  3  cm.  (l^  inches)  to 
the  prostatic — and  the  anterior  urethra  15  cm.   (0  inches)  long,  sub- 
divided as  follows:  2.5  cm.  (1  inch)  to  the  navicular  region,  6.25  cm. 
[t\  inches)  to  the  penile,  3  cm.  (Ij  inches)  to  the  scrotal,  and  3  cm.  (H 
inches)  to  the  bulbo-perineal. 

Dianieter. — The  diameter  of  the  normal  urethra  (Fig.  20)  varies 
oven  more  than  the  length — it  has  l>een  estimated  at  from  2  to  G  lines. 
A  fair  average  is  not  larger 
than  0.75  cm.  (0.3  inch) ; 
aKmt  Xo.  27,  French  scale. 
But,  whatever  its  size,  the 
urethra  is  not  a  tube  of 
niiiforiii  calilxT  from  end 
t'>  end.      Tt   has   naturally x 


^^'Ur  points  of  physiological  ^'^-  26.  —  Longiti:dinal  Section  of  Urkthra. 
r,o»«      •  xU      £      A      X   ^u  (Thompson.)     a.  6,  and  c  represent  the  prostatic, 

narrowing:    the   first    at  the  „,e„.bmnous,  and  ;pongy  portions  of  the  urethra! 

meatus,  the  second   at  the 

I>eurHiavicular  junction,  the  third  iK^ginuing  about  half  an  inch  back  of 
this  and  Ixx^oming  most  pronounced  at  about  the  ])eno-scrotal  junction. 
The  fourth  and  fifth  constrictions  are  the  voluntarv  sjdiincter  (the  en- 
tire inoiiibranous  urethra)  and  the  internal  involuntary  sphincter  (the 


•  "Die  Musculatur  des  Dammes,"  p.  151. 
'  Keyes,  Am.  J.  Med.  ScL,  1898,  cxvi,  125, 
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iitH'k  nf  the  blatlik'r),  Of  tht'sc  five  narrow  )><>inls,  \hrvL\  if  will  \k^  *^i^ 
servetl,  are  organic^  and  Hituatoil  in  the  auforior  urethra,  while  th«*  iMlwr 
two  are  museular  ainl  sihiateil  in  the  prtsterinr  iirethriL  The  miibi^'ula 
eoTistrictionw  are  widely  dilutahle,  and  the  ealil>er  nf  the  eaiial  is  d(*ti! 
mined  hv  the  nieafiis,  normally  the  narrowest  piinl,  Ilenee  the  calil 
of  the  urethra  h  the  ealiber  of  its  nornial  meatus.  The  [K?niHnavieul 
and  [leno-serotal  eonstrietions  are  u.siudly  mere  irregularities  in 
canal,  k'sides  whieh  tliere  are  often  lesser  contraetions  at  various  |xiinta, 
nuiking  the  urethra,  when  dii^tended,  not  a  smooth,  evenly  calihrateii 
tulx",  hut  a  very  irregidar  cme.  The  throe  chief  dilalafiofift  of  the  nornigl 
canal  are  the  fossa  navieuhiris,  whieh  is  i^ituate<l  just  inside  the  meatUH; 
the  hulhous  urethra,  occupying  a  |>osition  inmiediately  in  front  of  the 
triangnhir  ligament,  and  the  prostatic  urethra  (Fig.  2(1).  Of  these  th 
second  is  the  larger. 

Curve, — In  relation  to  these  variations  of  ealilK^r  Guyon*B  ohser 
tions  njion  the  relative  qtuilities  iif  the  urethral  n»of  inul  flfM»r  are  tif 
terest  far  mure  from  a  practical  than  from  a  theitretical  fRiint  of  view.* 
His  observations  may  Ix?  elussitied  as  follows; 

I.  The  roof  of  the  urethra  ( wdien  the  penis  is  erect)  forms  an  unit 
terrnpte<l  curve  from  the  fossa  navicularis  to  tlie  bladder* 

II.  All  the  variations  of  cnliherj  except  the  fossa  navicularis,  are 
prod  need  at  the  expense  of  the  floor,  which  is,  in  consequence,  very  if- 
regukr," 

III.  The  mucous  mcnd)rane  of  the  roof  is  more  clos«dy  adherent  to 
tlio  8ubjac<mt  structures  than  that  of  the  floor. 

IV.  The  mucous  mend»rnne  of  the  floor  of  the  urethrji  is  much  more 
elastic  than  that  of  the  roof. 

Therefore,  not  cudy  is  tlu^  floor  of  the  n  ret  lira  more  irregidar  than 
the  ro<if,  but  its  irn^gubiritios  may  Ix*  increased  with  much  great t*r  facil- 
ity by  any  object  introduced  into  the  canal,  as  well  as  by  disease,  lu 
other  words,  instruments,  es|M^cially  if  small  and  rigid,  may,  Avith  their 
points,  furrow  the  flmir  of  the  urethra  until,  finally,  they  become  pock- 
eted  (usually  in  the  bulb),  and  so  are  brought  tx)  a  full  stop,  while  an 
instrument  wliose  punt  impingc^s  always  on  the  rfM>f  avoids  these  ob- 
structions and  glides  easily  into  the  l»ladder.  Thcrefon*  this  eminent 
French  surgeon  has  termed  the  rt>of  the  surgical  wall  of  the  urethra — 
the  wall,  nan»ely,  whieh  is  the  guide  to  instruments  entering  the  bladder. 
That  fistula*  and  false  passages  almost  always  (wcur  in  the  floor  and 
latx^ral  walls,  and  that  the  orifice  of  a  stricture  is  usually  nearer  the  ro4if 
than  the  fliK>r — tliese  two  facts  make  the  roof  the  surgical  wall  in 
dlaease  even  more  than  in  liealth. 


'  Though  nut  iil>solutely  aecuniti*,  ihesti  two  observatioati  are  clinically  correct. 


THE  CURVE  OF  URETHRAL  INSTRUMENTS  41 

THE   CURVE   OF   URETHRAL    INSTRUMENTS 

From  these  considerations  it  follows  that  the  curve  of  the  urethra 
is  the  curve  of  Us  roof.  Now  the  entire  anterior  urethra  is  freely  mov- 
able with  the  penis,  and  can  be  made  to  assume  any  curve.  Not  so  the 
jwsterior  canal.  The  membranous  urethra,  bound  tightly  at  its  ex- 
tremities by  the  two  layers  of  the  triangular  ligament,  is  the  real  fixed 
point  of  the  urethra,  and  rims  at  a  distance  of  from  1  to  2  cm.  (f  to  f 
inch)  below  the  symphysis  pubis.  In  front  of  this  the  bulbous  urethra 
tends  slightly  upward  because  of  the  tension  of  the  suspensory  ligament 
and  of  the  skin  and  fascia,  whi}e  a  similar  elevation  is  given  to  the  pros- 
tatic urethra  behind  by  the  pubo-prostatic  ligaments  and  the  anterior 
fibers  of  the  levator  ani  muscles.  Thus  is  formed  the  so-called  fixed 
curve  of  the  urethra — not  a  true  fixed  curve,  for  by  depression  of  the 
Imlboiis  and  the  prostatic  urethra  to  the  level  of  the  membranous  por- 
tion it  can  l)e,  and  often  is,  transformed  into  a  straight  line,  as  when  a 
?<>und  is  pushed  home  imtil  its  shaft  is  in  line  with  the  patient's  body, 
or  when  straight  metal  instruments  are  introduced.  The  curve  varies 
slightly  in  different  persons,  and  in  the  same  person  at  different  jwriods 
of  life,  being  shorter  and  shari)er  in  the  child,  longi^r  in  the  old  man. 
An  enlarged  prostate  lengthens  the  curve. 

The  proper  average  curve,  as  recognized  by  Sir  Charles  Bell  and  in- 
sisted on  by  Sir  Henry  Thompson — the  one  which  will  mathematically 
accord  with  the  greatest  number  of  urethra* — is  that  of  a  circle  8.125  cm. 
in  diameter ;  and  the  proper  length  of  arc  of  such  a  circle,  to  represent  the 
subpubic  curve,  is  that  subtended  by  a  chord  of  6.875  cm.  hmir.^  An  in- 
s^tniment  made  with  a  short  curve  of  this  sort  will  readily  find  its  way 
through  the  normal  urethra  into  the  bladder  without  the  eniploymont  of 
anv force.  It  is  very  desirable  that  instruments  intended  for  habitual  use 
!*lioiild  be  so  constructed,  inasmuch  as  many  of  the  difficulties  of  catlu^ 
terisni  are  due  to  a  defective  curve  in  the  instrument  employed.  The  de- 
ffrtmost  frequently  encountered  is  too  great  straightness  of  the  last  half 
inch — a  deviation  of  the  curve  at  its  most  important  point.  In  an  instru- 
nient  pro])erly  made  (Fig.  2)  it  will  be  found  that  a  tangent  to  the  axis 
'•f  the  curve  at  its  extremity  will  intersect  the  projected  axis  of  the  shaft 
at  a  little  less  than  a  right  angle  (n  A-  // ).  If  the  curve  comprised  only  a 
^piarter  of  the  circle,  the  tangent  would  meet  the  projected  shaft  at  a 
ri?ht  angle  (tn  g  //)  ;  but  instruments  made  a  little  longer,  as  they  are 
"siially  found,  invariably  have  the  last  pari  of  the  curve  tilted  off  into  a 
^ynlty  direction,  as  shown  in  Fig.  2,  making  the  angle  l)etween  a  tan- 


'In  the  winter  of  lH.52-53,  assisted  l)y  the  late  Dr.  Isaacs,  I  made  a 
f'll  experiments  upon  sections  of  frozen  su!)jects,  as  well  as  by  injecting  1 
*^<fi  numerous  substances,  afterwards  carefully  cutting  out  the  casts.  ] 
^^enige  cur\'e  to  be  identical  with  the  one  given  above. — Van  Buren, 
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gt»nt  to  the  axis  of  the  curve  at  this  ])oint  and  the.  projected  axis  of  the 
shaft  ohtiise  (/  ;  //),  and  falling  within  the  right  angle. 

The  choice  betw(?en  instruments  with  the  Van  Buren  curve  (boh) 
and  the  Benique  curve  {d  o  h)  is  largely  a  matter  of  taste  and  habit 
The  impatient  manipulator  will  always  do  better  with  the  short  curve. 
The  Benique  curve,  by  adapting  itself  more  fully  to  the  fixed  eun'e  of 
the  urethra,  enters  more  easily  for  the  patient.  But  its  point  is  wabbly. 
It  must  1x5  introduced  much  more  deliberately  than  the  straight-shaft 
instrument.  I  used  the  straight  shaft  ten  years  before  giving  it  up  for 
the  Benique. 

PHYSIOLOGY   OF   THE   URETHRA 

Sensibility. — Tuder  normal  conditions  the  s(»nsibility  of  the  an- 
terior urethra  is  slight,  although  it  is  exquisitely  sensitive  when  in- 
flamed. The  |)rostatic  urethra  may  be  excessively  sensitive,  while  the 
membranous  ])<)rtion  of  the  canal  is  always  somewhat  sensitive.  Indeed, 
the  first  passage  of  an  instrument  through  this  part  of  the  urethra  of  a 
nervous  individual  is  attended  not  only  by  pain,  but  also  by  a  decided 
shock.  He  becomes  ])ale  and  nauseated,  may  even  faint,  if  not  already 
in  a  recuml)ent  jiosition ;  while  the  recorded  deaths  ensuing  upon  this 
sim])le  nuuieuver,  though  few,  attest  its  severity.^  This  acute  sensibility 
l)ecomes  rapidly  deadened,  unless  the  canal  is  inflamed,  so  that  after  a 
few  rei)etitions  the  operation  is  attended  by  no  shock  and  but  little,  if 
any,  pain. 

This  urvlhral  shock  is  an  important  element  in  many  cases  of  so- 
called  urinary  fever.  It  is  rarely  the  sole  cause  of  death,  but  often  con- 
tributory by  its  reflex  action  upon  diseased  kidneys,  and  tingeing  the 
frankly  septic  cases  with  a  neurotic  element  not  otherwise  to  be  ex- 
plained. Moreover,  it  contributes  to  the  elucidation  of  the  mystery  of 
urethral  neuralgia  and  urethral  spasm,  and  is  doubtless  concerned  in 
the  explanation  of  the  fact  that  the  form  of  septicemia  known  as  urinary 
fever,  so  common  after  injury  to  the  deei)er  porticms  of  the  canal,  be- 
comes less  and  less  to  be  feared  the  farther  forward  the  injury,  and  is 
unheard  of  when  the  trauma  affects  only  the  balanitic  portion  of  the 
canal. 

Mobility. —  The  nmsrlcs  of  the  jx^nis  and  urethra  arc  thrown  into 
action  only  during  urinaticm  or  erection  and  emission,  and  their  func- 
tions are  therefore  more  fitly  described  uiid(»r  these  titles.  A  few  words 
concerning  flir  ruf-ftfj  ninsch'  may  not  Ik*  amiss  in  this  place.  I^^sides 
its  njost  important  function  of  preventing  the  urine  from  es(»aping  from 
the  bla«l(ler  l>y  an  effort  of  the  will  and  of  cutting  off  the  stream,  it  pre- 


'  They  are  doubtless  due  to  status  lymphaticua. 
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sents  several  interesting  physiological  characteristics.     The  urethra  in 
front  of  the  cut-off  muscle  swarms  with  bacteria,  while  all  l)eyond  is 
gi^rin-free.   This  is  so,  not  because  the  muscle  presents  an  impassable  bar- 
rier, for  it  does  not.  When  violently  contracted  it  doubtless  does  form  an 
insurmountable  barrier  to  bacterial  invasion,  but  its  periods  of  contrac- 
tion, like  those  of  the  external  sphincter  ani — to  which  it  bears  a  close 
resemblance — are  comparatively  infrequent  and  of  short  duration.     Its 
normal  tone,  however,  is  suflScient  to  make  the  channel  a  narrow  and  dif- 
ficult one,   readily  cleansed  of  any  chance  invader  by  the  periodical 
outflow  of  urine.    It  is  suggestive,  moreover,  that  the  cut-off  muscle  sur- 
rounds the  most  sensitive  part  of  the  urethra.    Hence  the  cause  of  spasm 
in  this  muscle,  w^hether  acute  from  some  local  or  general  shock,  or  chronic 
as  a  specific  evidence  of  a  neurotic  habit,  is  not  far  to  seek. 

TECHNIC   OF  THE    PASSAGE   OF   SOFT   URETHRAL 
INSTRUMENTS 

Antiseptic  Preparations. — The  instruments  are  sterilized,  the 
operator's  hands  washed,  and  the  meatus  and  glans  cleansed  as  described 
m  Chapter  III. 

Lubrication. — The  object  of  lubricating  a  urethral  instrument  is 
noi  io  make  the  instrument  slippery,  but  to  let  it  slip  throu/jh  the  meatus. 
A  small  dab  on  each  lip  of  the  meatus  is  all  that  is  needed,  and  this  is 
best  applied,  not  by  greasing  the  whole  shaft  of  the  instrument,  but  by 
transferring  a  bit  of  lubricant  to  its  tip,  and  with  it  smearing  the  lips 
of  the  meatus. 

Position  of  the  Patient. — The  patient  should  lie  flat  upon  his 
back  for  the  first  instrumentation,  since  this  sometimes  causes  marked 
nervous  shock.  Indeed,  it  may  make  the  patient  faint.  But  for  subse- 
quent ojierations  the  patient  may  assume  any  convenient  i)osition:  ho 
Kay  lie,  sit,  or  stand. 

Introduction  of  the  Instrument. —  The  catheter  is  readily  in- 
troduced as  far  as  the  bulbous  urethra.  Up  to  this  point  the  urethra 
offers  no  obstruction,  unless  the  meatus  is  unusually  small  (p.  247). 
Kut  unless  the  penis  is  held  at  right  angles  to  the  patient's  body,  the 
l>tn(l  of  the  urethra  at  the  point  of  attachment  of  the  suspensory  ligament 
(just  back  of  the  jx^no-scrotal  angle)  offers  a  slight  resistance. 

At  the  junction  of  the  bullxnis  and  the  membranous  portions  of  the 
^Jfetlira  tlie  catheter  encounters  the  compressor  urethne  inuscle.  This 
^JHiMo  may  present  a  scarcely  [)erceptible  obstacle  or  it  may  1k^  excited 
t"  reflex  spasm  of  such  intensity  as  U)  prevent  the  entraii(*t^  of  the 
^"atheter. 

Method  of  Overcoming  Spasm  of  the  Compressor — When  the  advance 
of  the  catheter  is  obstructed  by  the  compressor  urethra  the  tip  of  the  in- 
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glniiiiLiit  nuiy  lie  just  within  tlit*  grasp  of  llie  Miiter  lilieris  of  tlii>  iiuiiH'le 
or  it  in  ay  pass  down  iuto  tlic  ptK'kut  of  tlie  biillj* 

The  first  maneuver  to  overcome  this  t^hstm-lc  is  to  crowd  the  catheter 
gt^nth'  IjiH  tiniily  into  the  urethra  and  hold  it  there  for  half  a  minute. 
On  releasing  the  catheter  it  either  spriugB  haek  or  remains  in  place.  If 
it  spriugK  hack  it  may  l>e  taken  for  grantetl  that  the  tip  of  the  instrument 
is  |>fX'keted  in  the  hulh,  and  does  not  present  at  tlie  ojiening  of  the  mus- 
cle;  it  must  then  he  removed  ami  another  instrument  seleeted*  But  if 
the  catheter  dm^s  not  spring  hack  it  may  again  l>e  crowded  against  the 
mnsele  in  the  hoj>e  that  a  slight  advance  has  been  made  and  that  fur- 
ther pushing  will  tinally  overcome  the  spasm. 

The  second  maneuver  is  to  select  au  instrument  that  will  present  its 
point  aeeurately  at  the  oritiee  of  the  muscle  and  have  sutheient  rigidity 
to  overcome  the  spasm*  Tlic  l)est  instrumt^nt  for  this  purjiose  is  the 
oIive-tip|H'd,  elhowed  catheter.^  It  usually  slips  reiidily  iuto  the  po«^ 
terior  urethra. 

The  ihh'd  wtinenver  is  to  aid  tlio  passage  of  the  olive-tipped  elbowed 
eatlieter  hy  grntle  pn-ssun*  upon  tlie  floor  of  the  bulhous  nretlira  by  a 
fingtT  against  the  p<Tineym,  while  with  the  other  hand  the  catheter  is 
gently  jnishrd  forward. 

The  fourlh  maneiirer  is  to  replace  the  woven  instrmuent  by  a  metal 
one»  and  to  ]iass  this  according  to  tlie  rules  laid  down  below.  If  prop^ 
erly  perfnmicd,  ihis  maucuvt/r  always  succeeds. 

Method  of  Passing  the  Neck  of  the  Bladder, — When  a  flexible  catheter 
has  passeil  the  compressor  muscle  of  a  nnrnial  urethra  it  enters  the  blad- 
der without  further  dittirulty.  Eut  if  thu  catheter  stiips  we  know  that 
its  point  has  caxight  in  the  floor  of  the  prostatic  urethra  in  front  of  the 
intrrmd  sphincter.  An  elbowed  catheter  rarely  catches  in  this  pjuch; 
a  straigJil  catlieti^r  may  l>e  lifted  out  of  it  by  pressure  with  a  tinger  in- 
trf»diieed  intr*  tla*  rectum, 
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Thi^  penis,  ju'operly  cleanseil  (p.  -8)  and  with  foreskin  drawai,  is 
held  at  right  angles  to  the  patient's  body  while  the  lips  of  the  meatus  are 
lubricated  by  a  toueli  with  the  tiji  of  the  instrument. 

The  shaft  of  the  instrument  is  held  over  the  fold  of  the  groin,  its 
handle  nearly  in  contact  with  the  skin,  from  which  latter  (the  integu- 
ment, first  of  the  groin  and  then  of  the  alKlonien)  it  is  not  to  lie  removed 
until  the  pwiint  of  tln^  instrunjent  is  about  to  enter  thi'-  membranous  por 
tion  of  the  urethra.  The  instrument,  at  first  held  along  the  groin,  with 
point  high  and  handle  low  (Fig.  tit),  is  introduced  at  the  meatus,  and 

*  The  straiglit  nlive-tippe<i  or  tlie  bltmt-ellxiweil  catheter  wit  I  oftrn  serve  a  like 
|Hir|HJse. 
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|Kmi-  nmliUnl  up  ovit  it.      It  is  nut   ihihIktiI  \ni»i  the  uretlirii,  lint 

tanftlirii  is  niatlv  to  swallciw  tlit*  instriimuut,  as  it  \vt*n\ 
WTwfti  ihe  curve,  and  ijorhai)**  au  iiH*li  nf  the  shaft,  has  cliaai^jK^nred 
vnlim  tile  nieatiis^  the  iiuTulle  uf  tlie  iiistruiiient  is  j^wept  around  over 
Ube  4iirfsee  of  the  Ih^IIv,  so  as  to  lie  exactly  over  the  linea  allia,  parallel 
vith  ii,  Aod  still  close  to  the  integmiienl.  The  whole  shaft  of  the  in- 
rtranii!!!!  i*  now  to  l»e  gently  prt\s8cnl  toward  tlie  feet,  U*n\g  still  kept 
t4i  and  [larallel  with  the  .stirfat'c  of  the  l»eUy  (the  ijeni^,  iiieau- 
beiiig  lightly  gra^Mj^d  behind  llie  corona  glandis  and  lield  steafly). 


I 


i    Ui 


V   ScHIKTl, 


^^^■b  pi>tnt  of  the  in.^triinient  HlM»uhl  1m>  f<f|toweiI  with  the  little  finger 
BIPliand  which  maimge.H  the  jxvnis,  and,  when  it  get:?  fairly  pai*t  the 
fro#»-^er»>tjil  ittigle,  flj€  whole  9cn»tum,  with  the  testicles  and  |ienis»  should 
»<»i3Eed  with  tlu'  hancl  and  pn*^?*«*d  ugtiinst  the  piihij*,  with 
ird  Iractiim  (Fig.  2H).  The  point  may  now  In*  fdt  to  settle 
liiwrn  ftOil  ailjipt  itaelf  tr>  the  snhpuhic  curve,  after  which  the  weight  of 
iiMlrmnept^  im»I)erly  dire<^ted,  should  rarrv  it  intn  tlie  Madder. 

SOfin  IM  the  curve  lies  well  against  the  syniphysij*,  the  i^crotuni* 

and  jienis  should  be  dn»p|M'd ;  tlie  hand  which  held  them  take^ 

Qent^  steadie**  it  in  the  median  line,  and  gradually  carries  the 

IT  from  the  alKlomeu  (Fig,  2lO,  making  the  handle  descriVie 

af  a  circle,  and  depreasing  tlie  shaft  between  the  thighs  until  it 

rly  in  Uit*  name  plane  with  them.     Xo  pushing  movement  should 
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Ik*  iTTi]mrtc(I  U*  the  instniiuoiit  during  tliis  tinie.  Tlio  liinnllo  ii^  made 
to  descril^e  tin*  aiv  of  a  inn^le,  uiul  in  a  iKmltliy  urelljra  lltu  piint  eaimof 
go  astray.  Wliile  tlte  instnniicnt  is  tieing  dcprosst^d  between  the  tbiglis, 
the  free  hand  is  employed  in  pressing  duuTi  uixm  the  mons  veneris  and 


Bto.  28. — ^iNTHODUCTiaN  OF  Sounh. 

tlie  root  of  the  penis  (Fig.  29),  to  stretch  the  suspensory  Hgamenl- 
fM>int  of  iiiiportanee  to  the  easy  introdoetion  of  an  instrinuent* 

The  instrinnent  shoidd  V«  withdrawn  with  the  same  delil>eration  an 
care  with  w4iich  it  h  intruduced.  l<o  traction  is  needed.  Tlie  niotions 
used  in  introduetion  are  simply  reversecU  The  han<ne  of  the  instrument 
is  liglitly  can  gilt,  an<l  witlmut  traetinn  mode  U\  deserilie  the  are  nf  a 
eireli*  until  it  tuuehes  the  ahdtmien  over  the  liuea  allui.  It  is  then  car- 
ried around  to  the  groin,  and,  by  a  tilting  motion,  unhooked  from  the 
urethra,  ending  exactly  wliere  it  connneneed  along  the  groin^  Urn  handle 
Inw,  tlie  point  high. 

The*  first  principle  of  instrumentation  in  t!ie  urethra  is  to  avoid  the 
use  of  foree.  Even  in  a  healthy  snhject  the  beak  of  the  instrument  may 
lief^ome  pieketeil  in  the  tloor  of  the  iirethra*  It  is  to  avoid  this  that  up- 
w^ard  traction  on  the  scrotum  and  penis  is  made,  whereby  the  beak  of  the 
instrument  is  Iield  in  contact  with  the  roof  of  the  urethra,  the  surgical 
wall,  until  it  gently  slides  of  its  own  weight  into  tlie  bulb  and  impingt^s 
against  the  triangidar  Ugatnent.  Here  the  lx?ak  of  the  instrument 
naturally  sinks  into  the  sinus  <if  the  liulb^  and  ceases  to  advance.     Now 
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it  tht  opcratnr,  by  pn»8sin^  ilownwanl  tlic*  innrKs  vnirris,  tilts  the 

nieill  m>  thut  iLh  U*ak   t*MiclK\s  ihu   hm*!'  of  tlje  raiial,  n\ul  slides 

'  into  the  membranous  urothra,  ilia  c*nl-off  tnuscle  n^laxing  Uifure  it 

**  r*  k'Hk  is  not  BO  rfadily  15lK?rateii.     TluU  it  is  still  cnnight  in 

.   l*it  known  hv  the  bulging  out  of  it.s  curve  in  tbo  p^rimtum 

lAhaft  ift  being  deprfi^sed  betwt*on  the  thighs,  and  by  the  rebound 

idle  when  lilierated,      Tlie  obsitaele   is  overooriie  l>v  gr^ntly 

the  |Hiint  of  the  instrument,  by  partial  withdrawal  and  re- 

?tiaD,  or  by  sliglit  depression  of  the  lx%*ik,  tlion  lifting  it  over  the 

firh  a  fiupL^r  in  llie  perineum,  at  tlie  same  time  prossiug  down 

lamft  of  the  instrument  to  make  its  p:>int  sweep  the  roof  of  the 

As  a  Ij^t  rosort  the  tip  of  the  instrument  may  be  hel|>ed  over 

by  a  finger  intrcKlueed  into  the  reetum.    The  ihingerous  lour 

*  ^houhi  never  l»e  trietl.  nor  any  foree  used  in  tlie  mauijjula- 


I  » • . .  j^i     I  •■ 


I  i;i  liii  « -I  E 


or  S«tT7*<D, 


tmirit,  a*^  m  false  jm^sjigr  is  i-i-.ily  rii.ide  here  and  under  these 
liu^latirc^  The  depression  of  the  haiidh^  of  the  instrument 
I  fapuhle  of  exerting  enonnous  power.  The  sound  represent*  a 
'  die  first  ortk^r,  and  the  surgeon  has  tlie  long  arm. 


dt  mAflrf  QonMto  in  intrrKiucin^  a  ^nund  with  the  g^haft  Wtween  the 
iiiitn  the  point  im  ttirfstoii  at  I  ho  hulb;  thi*n  the  handle  Is  rapidly  made 
1 1r  uutil  tt  iv^u^hca  a  vertical  position,  when  it  Lb  at  once  depresaed 
i^tJB.    'Diis  is  bnlliant  V»ut  danf^rous. 
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WiHi  n  linlf  [latit'iieo  a  t^iiihiliU^  iiistniuiciit  will  iilwnvs  pass  into  tlie 
lilailder  uiiless  there  is  a  atrietiin*.  When  the  jicjiut  has  traversed  the 
iiieinbraiious  urethra  it  must  continue  ou  freely  if  the  prostate  is  nonuaL 
The  soealled  spasm  of  the  ueek  of  the  bladder  d^ies  not  exist  as  an  ob- 
stnictiou  to  the  passage  of  instrunieutti, 

Tlie  sound  need  only  lie  introduced  far  enough  to  bring  its  greatest 
diameter  into  the  memht-anous  urethra.  This  is  aeeoinplished  when  the 
shaft  lias  Ix^en  depressed  almost,  Init  not  qiiite^  to  the  plane  of  the  body. 
To  pass  it  farther^  so  as  to  straighten  out  the  prostatic  urethra^  is  un- 
neeessarVj  painful,  and,  in  eertain  eases,  daugerfnis. 

Instruments  suiall  euoii^rli  to  engage  in  the  sinuses  of  Morgagni  are 
not  used  in  the  healthy  eanal.  Instrumentation  in  morbid  conditions  will 
be  detailed  in  connection  with  the  different  diseases  requiring  it. 

The  ey^fo^^fope  and  the  sltme  searclwr  are  introdueed  in  the  manner 
above  deseril>ed;  but  the  dejiression  of  the  handle  is  earried  far  enough 
to  permit  the  angle  of  tlie  instrument  to  slip  over  the  bladder  neck,  an 
oeeurrence  signalized  by  a  distinct  jerk  on  tlie  part  of  tlie  instrument 

The  sensation  experieneed  by  a  healthy  urethra  is  that  of  hot  points 
priekiug  the  eanal  ahjng  the  part  Iw^ing  traversed  by  the  foreign  h^dy. 
As  the  instrument  enters  the  meudiranous  urethra,  a  desire  to  urinate 
begins  to  be  felt,  which  increases  as  the  prostate  and  the  neek  of  the 
bladder  become  distended  by  the  instrument,  so  that  the  patient  some- 
times believes  the  urine  is  flowing  away,  in  spite  of  the  surgeon's  asser 
tions  and  bis  own  oliservation  to  the  contrary*  Nausea,  and  even  syn- 
Cf^pe,  may  occur  as  the  instrument  distends  the  prostate,  especially  on 
the  tirst  introduction  in  sensitive  young  f>eojile.  Occasionally  distention 
of  the  prostatic  sinus  produces  a  partial  erection* 

If  the  patient  faints,  tlie  instrument  should  be  witbdrawm  at  once 
and  the  legs  elevated,  while  the  head  is  bung  over  the  edge  of  the  lounge 
ujtou  which  lie  lies.  The  facility  with  wdiich  this  may  be  dtuie,  if  neees- 
aary,  is  one  of  the  reasons  for  placing  the  jiatient  on  his  back  for  his  first 
catheterization. 

The  more  serious  compUcaiioths  of  catheterization,  sueh  as  false  pas* 
sages,  urethral  fever,  etc.,  will  i>e  considered  in  the  succeeding  chapters. 
Ordinarily  sfK^aking,  none  of  these  com  plications  ncn^d  be*  expected  \o 
foHow  the  gentle  passage*  of  a  elu^m  instrument  into  a  urethra  which  i.^ 
neither  inflamed  nor  lacerated;  but  in  order  to  avert  the  possibility  <rf 
cystitis  or  chill  it  is  safe  to  ierminate  erfvy  caiheierizaimn  or  soundim) 
by  an  imfiUaiion  along  (he  whole  urethra  of  a  few  drops  of  siiver-rt Urate 
solution  (1 :1^000),  unless  some  other  solution  is  used  as  a  part  of  the 
treatment  J  or  the  teinjjer  of  the  urethra  is  well  known. 


CHAPTER    V 

CYSTOSCOPY 
By  Dr.  B.  S.  Barrinoeb 


Fig.  30. —  Lenses  of  Pris- 
matic Ctstoscope.  (After 
Young.) 


INSTRUMENTS 

The  principle  upon  which  modem  cystoscopy  is  built  is,  according 
to  Von  Frisch,  "  the  introduction  of  the  source  of  light  into  the  bladder 
and  increasing  the  range  of  vi- 
sion by  the  insertion  of  an  opti- 
cal apparatus." 

Observation      Cystoscopes. — 
These  are  of  two  general  types : 
the  indirect,  or  prismatic,  and 
the  direct.     In  the  indirect  the 
line  of  vision  is  at  right  angles 
to  the  shaft  of  the  instrument, 
I       the  rays  of  light  being  deflected 
t        ^0°  by  the  rectangular  prism 
I        (Fig.  30),  and  the  image  invert- 
ed. With  the  direct  cystoscope  the  rays  of  light  are  not  deflected  and  the 
line  of  vision  corresponds  with  the  shaft  of  the  instnnnent,  the  image  ap- 
pearing in  normal  position 
(Fig.  31).     Both  of  these 
cystoscopes    magnify    the 
image.       The    difi'erences 
and  individual  oxeellenees 
of  these  two  types  of  cys- 
toscopes will  be  discussed 
under    catheterizing    cys- 
toscopes.    In  Europe  the 
prismatic  cystoscopes   are 
almost  exclusively  used,  while  the  use  of  the  direct  instruments  is  prac- 
tieally  confined  to  America.     In  this  country,  however,  there  seems  to 
''^' a  decided  and  growing  trend  in  favor  of  the  indirect  cystoscope.^ 

The  writer  uses  exclusively  the  prismatic  cystoscope  and  in  any  portions  of  these 
rs  where  cystoscopy  is  referred  to  the  indirect  instrument  is  the  one  which  has 


Fio.  31. — Lenses  or  Direct  Vision 
Cystoscope.     (After  Young.) 
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Irrigating  €ystoscopeg« — Earlier  cystoscopes,  esi»eciallj  those  of  tbe 
jvri8iiiatie  type,  were  not  irrigating.  That  is,  if  for  any  reason  the  blad- 
i\vT  fluid  l>ecaiiie  rhnided  or  the  lens  dirty  while  the*  eysto.seojie  wii,-^  in 
place,  the  entire  in^triinieut  Iiad  to  Ik*  n^moved  for  j>nr[x>ses  of  eleansing 
either  the  iiLStrument  itself  or  the  hladder,  Tf>-day  all  examining  eysto- 
se4-»pes  .shonlJ  W»  irrigating. 

There  are  tlire<»  iliflFerc^ut  typ(\H  of  irrigating  eystoseo|H^ft.  First,  the 
ey?itoso**|^  ernnpiserl  of  an  onter  sheatli  and  an  ium*r  teles^*opie  tid>e; 
the  tiilie  may  be  removed  wliile  the  client li  h  h'ft  in  iilaee  in  the  nrethra^ 
and  irrigation  may  lie  jmlt formed  througli  the  slieath,  Tlie  Otis  e^'sto- 
scope  is  of  this  tyjx\  Sectmd,  the  irrigation  may  take  plaee  with  the 
tube  in  position,  hnt  the  flow  is  interrnpted,  first  in  and  then  ont.  Such 
is  the  Xitze  irrigating  cystoseope,  aa  the  telescopic  tnhe  is  not  separable 
from  the  slieatk  And,  third,  tlie  irrigation  may  he  continuous,  as  in  the 
Willy  Meyer  cystoseope.  This  last  eystoseojiet  eonihining  the  features  of 
continuous  irrigation  with  a  separable  sheath  and  teleseof>e,  is  probably 
the  niost  satisfactory  irrigation  cystoseoj^e,  while  the  TiMen  Brown  is 
the  best  of  the  direct  instruments* 

Tlie  Kelly  Cystoseope  and  Modifications.— ^The  Kelly  cystoseope  for 
women  has  long  Iw^eu  useil  with  success  by  many  cystoseopists.  It  con- 
sists of  a  straight  tutje  with  a  mandrin,  which  is  removed  after  its  in- 
troduction. The  light  is  reflected  from  withont  by  means  of  a  mirror. 
Modifications  of  this  instrnnient  have  l>een  made  by  Chetwood  and  Gar- 
ceau,  phieing  the  light  within  the  tnlx?  and  nuignifying  the  field ;  and 
by  Lnys,  who  has  ]>erfectetl  a  cystosco|K?  for  use  in  men.  These  instru- 
ments should  only  l)e  used  for  intravesical  ofierations. 

Operating  Cys'toscopea — The  Nitze  and  the  Bierhoff  and  Caspar  mod- 
ifications are  the  l»est  ojjerating  cystoscofies.  The  Kelly  and  Lnys  open 
cystoscoj)es  may  sometimes  Ije  employed. 

These  instruments  may  l»e  nsed  in  removing  foreign  bodies,  cnish- 
ing  small  stones,  and  for  snch  operations  as  enlarging  contracted  ureteral 
orifices,  etc.  They  should  not  lie  us(*d  to  reujove  papilloma  or  other 
growths  from  the  hhtthler  even  for  diagnostic  pnr{M>ses. 

Photographic  Cystoscope8,^Thcse  have  been  of  use  to  obtain  pictures 
of  vari««ns  bladder  ctuiditions.  The  pictures,  liowever,  are  generally  too 
poor  to  be  of  much  value 
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Cj'stoseopy  is  a  surgical  o[>erative  pr<x*edure,  requiring  the  same 
aseptic  technic  as  any  other  surgical  procedure.     The  teehnic  of  cys- 

been  used.  A  prismatic  rectifying  lens  may  be  added  to  the  ocular  end  of  the  instru- 
ment: hat  this  diminishes  the  field  of  vision  and  the  method  of  manipulating  the  instru- 
ment may  be  as  readily  learned  without  it. 
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tosoopy,  as  here  given,  is  applicable  for  the  direct,  indirect,  composite, 
and  retrograde  instrnrnents. 

The  following  articles  arc  newssary  for  a  cvstr)scopi(;  examination : 

(.'urrent  transformer  for  attachment  to  electric  light,  or  portable 
battery. 

On  sterile  table : 

C'ystoscopes  with  cords,  extra  lights,  and  irrigating  attachment. 

Silk  coude  catheters,  16  to  18  F. 

Silk  olivary  catheters,  16  to  18  F. 

Metal  sounds,  24  to  26  F. 

Keyes  instillator,^  with  10  c.c.  syringe. 

1  basin  of  sterile  boric  solution. 

1  basin  of  bichlorid  of  mercury  (colored  blue). 

1  syringe,  capacity  100  to  200  c.c. 

1  small  hypodermic  syringe. 

1  large  hypodermic  syringe. 

1  tul)e  of  lubricant. 

1  tube  of  alypin  lubricant  (5  per  cent). 
Sterile  towels  and  sponge  wipes. 
Sterile  perforated  leglets. 

2  large  and  2  small  glasses. 
Finger  cots. 

Morphin  sulphate,  ^-gr,  tablets. 

If  a  more  extensive  examination,  ureteral  catheterism,  or  urinary 
separation  is  to  be  done,  to  the  alwve  should  be  added : 

Catheterizing  cystoscope  with  ureteral  catheters  of  different  sizes, 
^th  bank  pins. 

1  bottle  of  sterile  4  per  cent  indigo  carmin.- 

1  bottle  of  1  per  cent  phloridzin  in  88  i)er  cent  alcohol. 
Luys  separator  with  extra  rubbers. 

2  or  more  sterile  bottles. 

Most  of  these  implements  may  be  sterilized  by  boiling.  The  cysto- 
scopes,  cords,  silk  catheters — ureteral  and  urethral — outside  of  bottles 
of  solution,  etc.,  which  cannot  be  boiled,  are  placed  in  an  air-tight  in- 
strument case  and  sterilized  for  one  hour  with  formaldehyd  gas.  The 
f^nnaldehyd  is  generated  by  the  Lowe  disinfecting  lamp.  This  lamp 
^8  filled  with  wood  alcohol ;  the  alcohol,  coming  in  contact  with  a  heated 
platinum  coil,  generates  formaldehyd. 

8tcrili«ition  of  the  Cystoscope — ^Perfect  sterilization  of 
'^d  particularly  catheterizing  cystoscopes,  requires  iJw 
portions  be  taken  apart  and  manually  cleaned  'W 


*  With  large  bore,  to  transmit  lubricant. 

'  This  is  made  up  in  sterile  salt  solutimi  and  1 
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\V!itc'i\  rnUicteriziiitj  evHtoseopeR  uf  tlji'  ty])e  of  ilio  Xitzo  riinnot  lie  so 
(*h  aiK'iL  Tliis  is  a  disiint*!  fliHaflvaiitaf^r*,  MmhI  of  the  tlirerr  and  srv- 
t'l-al  uf  tlie  imliret^l.  L^atbeterizing  eystoseujiesj  jsueli  as  l^mwii- J  Buerger, 
fan  be  prujierly  eleaneiL 

After  cleaning  all  parts  of  the  cysbjseo[H.%  using  alcohul,  if  neeesi^ary,^ 
to  remove  any  greasrie,  the  instrument  is  placed  in  the  formaldehyd 
eabinet  for  at  least  one  honr.  Or  if,  instead  of  formaldeliyd  ci;as,  it  is 
desired  to  nse  a  solution  fivr  disinfeetion,  any  noneorrosin^  antiseptie 
flni<l  may  be  used,  95  per  cent  alcohol  being  probably  the  best-  For  this 
])iirix:iae  an  ujiriglit  glass  liolder  slionld  Ik:*  ns(>d^  so  tliat  the  shaft  can  be 
iinniorsed  ami  not  the  eye  piece. 

Preparation  of  the  Patient  before  Examination.— As  a  rule  no  pre 
exam i nation  preparatifni  is  ntH:*essary.  If,  however,  the  patient  be  in 
poor  condition,  if  he  l>e  old,  an<l  partieularly  if  he  have  retention  (from 
proBtatie  hypertrophy,  etc.)^  a  preliminary  conrse  of  urotropin,  gr,  v, 
t.i.d.,  sbonh!  be  given  for  at  lea?^t  forty-eight  bonrs. 

If  the  patient  be  nervous  or  liyperjHm^itive,  gr.  |  of  niorpbin  sulph, 
may  be  given  one  half  hour  before  the  examination. 

The  uretlira  must  Ix*  i>enetrable  by  the  instriiraent,  Oecasionally 
meatotoniy  or  iiretbrotomy  has  to  be  done  prior  to  the  eystose<Ji>ic  exam* 
i nation,  and  occasionally,  for  convenience  and  ex|>edienee,  the  eystoseopy 
nniy  1x3  performed  through  a  perineal  wound.  Such  a  cystoscopy  is  as 
easy  as  tbrongh  the  urethra,  although  the  relation  of  the  landmarks  of 
tJie  bladder  are  ehauged.  Ureteral  catheterism  through  the  i^rineal 
incision  is  apt  to  be  niore  ditfieiilt  than  in  the  usual  way. 

Position  on  Table* — The  posit  it  »n  most  satisfactory  to  the  operator 
and  most  comfortable  to  the  patient  is  the  sitting  position,  the  back 
slightly  reclining,  with  the  {jelvis  at  tlie  edge  of  the  table  and  the  feet 
upon  supj)orts  below  the  table  level.  The  tiible  should  be  f^f  a  snffieient 
beigbt  to  make  manipulafions  by  the  eystosc*opist  easy.  Using  this  ]KXsi- 
tion,  the  examination  can  be  easily  ix-rformed  at  the  bonse  of  the  patient 
by  using  a  connnou  kitchen  tnble,  or  even  at  the  edge  of  the  lied. 

Cleanaiiig  of  Field — The  entire  jKmis  shouhl  !>e  cleaned  with  green 
sriiiji  and  v^'ttter,  followed  by  an  antiseptic  wash  (preferably  1  :l(J,000 
bid  dor  id  of  mercury )  and  wrayjix-d  in  a  piece  of  gauze  wet  in  this 
solution.  Sterile,  jx^rforatetl  h'glets,  reaching  w^ell  up  on  the  alxb)- 
men,  should  l»e  ptit  on  lire  pati€*nt,  the  penis  draw^n  through  the  jH'r- 
foratirin. 

Anesthetization. — Loral  Anesihefiia. — The  l»est  anestbetie  wbieb  we 
know  at  prest^nt,  combining  the  feature  of  good  anesthesia  with  a  tox- 
ieity  leas  than  that  of  cocain,  is  alypin.     AVe  have  used  alypin  for  the 


'    *  Some  writers  say  that  alcohol  (lisiategraiea  the  cement  around  the  lens  and  lamp. 
Such  baa  not  been  my  experience. 
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last  year  in  cystoscopic  work,  using  as  much  as  25  cc.  of  a  2-per-cent 
solution  (0.5  gm.)  in  the  urethra  and  bladder  with  no  toxic  effects. 
Cocain,  even  in  a  2-per-cent  solution,  should  not  be  used  in  the  urethra, 
as  deaths  ^  from  a  small  quantity  of  a  2-per-cent  solution  have  been 
reported.  Beta  eucain,  2  per  cent,  is  safe,  but  a  poor  anesthetic.  Stronger 
solutions,  e.  g.,  4  per  cent,  act  as  an  irritant  to  the  urethra. 

General  Anesthesia. — One  or  two  |x;r  cent  of  adults,  and  all  children, 
require  general  anesthesia  for  cystoscopy. 

Method  of  Anesthesia. — The  most  satisfactory  way  to  anesthetize  the 
urethra,  and  particularly  the  posterior  urethra,  is  instillation  with  a 
Keyes  instillator  of  5  per  cent  alypin  in  the  sterile  lubricant,  described 
on  p.  30. 

A  10  cc.  syringe  is  filled  with  this  and  attached  to  the  instillator. 
If  the  anterior  urethra  is  sensitive  a  small  amount  of  the  alypin  may  be 
injected  as  the  instrument  is  introduced.  When  the  posterior  urethra 
is  reached  about  4  cc.  is  instilled,  and  the  instrument  is  withdrawn. 
In  this  way  about  5  to  7  cc.  of  the  5-per-cent  alypin  lubricant  (0.25  to 
0.5  gm.  of  alypin)  are  used,  and  the  analgesia  is  more  satisfactory  than 
that  produced  by  cocain  in  2  per  cent  solution.  The  alypin  should  be 
allowed  to  remain  in  the  urethra  for  ten  minutes  before  beginning 
manipulations. 

It  is  rarely  necessary  to  anesthetize  the  bladder  itself  if  the  posterior 
urethra  and  bladder  neck  be  properly  anesthetized.  Antipyrin  solution 
and  other  solutions  have  been  recommended  for  bladder  anesthetization. 
Probably  as  satisfactory  as  any  is  4  drams  of  a  1-  or  2-per-cent  alypin 
solution. 

It  is  well  to  remember  that  the  gentler  the  manipulations  the  longer 
the  anesthesia  lasts.  At  most  a  good  anesthesia  lasts  but  half  an 
hour. 

Bladder  Preparation. — The  minimal  bladder  capacity  in  which  I  have 
performed  cystoscopy  is  50  cc  If  the  capacity  is  even  less  than  this 
cystoscopy  may  be  attempted  under  general  anesthesia. 

*John  A.  Wyeth,  M.D.,  Folia  Urologica,  March,  1908.  The  patient  was  suffering 
from  "  a  close  stricture "  of  the  urethra.  "  In  order  to  deaden  in  a  measure  the  pain 
vhich  would  be  caused  by  the  introduction  of  a  catheter  I  threw  a  dram  of  two  per 
cent  solution  cocain  in  the  urethra,  where  it  remained  for  about  a  minute.  ...  I  then 
attempted  to  find  the  opening  (in  the  urethra)  with  a  Banks's  whalebone  dilating  fili- 
form bougie.  This  effort  lasted  probably  ten  or  fifteen  minutes  and  was  unsuccessful. 
•  ■  .  I  desisted  for  a  short  while,  and  as  he  complained  of  great  pain  in  the  first  trial,  I 
introduced  a  small  quantity  of  the  same  solution  of  cocain,  but  this  had  scarcely  left 
the  point  of  the  injection  syringe,  when  he  complained  of  a  peculiar  fainting  sensation, 
placed  one  hand  on  the  chest  in  the  region  of  his  heart,  and  was  immediately  seized  with 
fonvTilgive  movements  and  expired  within  one  or  two  minutes."  As  nothing  was  men- 
tioned in  the  autopey  report  about  status  lymphaticus  I  assume  this  to  be  a  case'oC 
CQcun  poisoning. 


A 


CV^TUSCOPV 


Tlie  sohititJHs  iisf»(l  fur  irrigatinii^  ami  tilling  iht*  Iiladck-r  fnr  cvsU^ 
SCO  pic  work  are  bfiric  solution  (2  j>er  ceotK  normal  salt  st^lution,  or 
water,  all  of  them  .sterile  and  warm, 

Tlic  I*Ia(lder  iiiay  l>t^  irrigatei!  l)y  nu^aas  i»f  a  catheter  uf  nilil>er  or 
silkj  and  the  cystosnijKi  introdncrfl  thereafter;  hut  the  Iw^tter  way,  in- 
volving the  passage  of  but  one  in.stnnnent,  m  to  introduce  the  cysto^cope 
iniined lately  and  tr>  irrigate  the  hladder  thr«Migli  the  sheath  or  irrigat- 
ing atluehmeiit.  This  jiroeedure  ia  of  course  not  |K»s,sihle  whi-n  eysto 
scopes  are  used  in  whieli  the  teleseopic  jiortion  is  not  separable  from  the 
sheath. 

In  irrigating  the  bladder,  either  through  the  sheath  of  the  cystoseope 
or  tlirough  a  catheter^  only  small  quantities  of  fluid  (50  c.c.)  shoiUd  be 
used  at  a  time.  The  blaflder  should  nnt  be  filled  to  its  eapacity  and 
then  emptied.  The  reason  for  this  is  that  if  a  bladder  eontains  much 
pus,  tlie  pus  settles  to  the  hladder  base,  and  the  hladder  is  mueh  more 
quickly  cleansed  with  small  quantities  of  fluid,  fnMpiently  introduced. 
This  is  s|wcially  so  if  pus  is  l>eing  rapidly  excreted  into  the  l>la(lder 
from  the  kidneys.^  When  the  return  iiow  is  entirely  clear,  as  showni  by 
holding  the  iluid  in  a  clean  glass  up  Ui  the  light,  the  telescopic  portion 
of  the  cy  St  OS  f*tq>e  is  introduced  and  the  bladder  ft!  led  to  its  capacity 
through  the  irrigating  attachuient.  Our  method  has  always  been  to  aak 
the  patient  to  tell  when  he  feels  a  .slifjlit  demre  io  urinate.  Tha  bladder 
is  not  to  be  /tiled  btifond  thin  point. 

By  irrigating  tbrougli  the  sheath  of  the  eystosco]^  instead  of  through 
a  catlieter,  practically  every  liladthT  may  be  cystoscoped,  if  tlic  patient 
can  Ix*  sufficiently  anesthetized.  Alorcover,  by  this  method  the  time  of 
cystoscopy  or  ureteral  catheterisui  is  reduced  alxnit  one  half* 

Testing  the  Instrument. — Before  the  introductiiin  of  the  instrument 
into  the  Iiladtler  the  cystoscojje  sliould  he  attached  to  the  rheostat  and 
the  light  tested.  The  cause  of  the  failure  of  light  is  most  fretjuontly 
ffmnd,  if  the  light  is  not  burned  out,  in  tlie  contact  l>et\veen  the  light 
and  the  instrument.  This  is  remedied  in  unscrewing  the  lamp  and  ele- 
vating the  wire  with  u  knife  blade  and,  if  necessary,  ck^aning  the  con- 
tact piece  in  the  cystoseo])e.  Another  source  is  sliort-<'ircuiting  by  the 
entrance  of  water  Ijetweeu  the  lamp  and  the  cystoscope.  To  av^oid  this 
the  screw  of  the  lamp  may  he  luhricateil  with  vaselin  Ijt^ffire  being 
screwed  home.  Tlie  contact  l)etwet*n  the  connecting  cord  and  the  cysttv 
seoj^  may  also  l>e  faulty.  This  contact  may  Im>  unclean  or  wet.  As  the 
source  of  tlie  failure  of  light  may  be  in  the  cord  itself,  it  is  well  to  have 
an  extra  reserve  cord.  Otlier  defi>r-ts  nnist  be  remedied  by  tJie  instru- 
ment maker. 


*  Irriieations  with  cold  sofution.*  scMtm  to  havp  scime  eiTect  in  cJiminlshing  the  freqiieney 
and  force  of  the  ureteral  contractions,  and  thus  aiding  in  cleansing  a  bladder  where  the 
pus  is  of  renal  ongin* 
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If  the  light  works  it  is  turned  up  to  the  desired  height  before  the  in- 
troduction of  the  cystoscope.  In  this  way  we  know  how  much  light  is 
on  and  also  that  we  shall  probably  bum  out  the  light  if  we  turn  on  much 
more  current.^ 

Lubrication — Sterile  glycerin  is  an  ideal  lubricant.  If  alypin  lubri- 
cant has  been  injected  no  further  lubricant  is  required. 

Introduction  of  the  Instmment. — There  are  a  very  few  cases  in  which 
it  is  impossible  to  introduce  the  cystoscope.  But  improvement  in  con- 
struction has  made  the  modem  instrument  smooth  and  round,  and  these 
eases  have  become  rare.  The  two  places  where  the  cystoscope  may  give 
trouble  are  at  the  cut-oiT  muscle  and  in  the  prostatic  urethra.  If,  in 
spite  of  extreme  care  and  gentleness,  the  cystoscope  does  not  pass  the 
cut-off  muscle,  the  following  exj)edients  are  used : 

First,  have  the  patient  breathe  in  and  out  rapidly,  but  gently  ("  pant 
like  a  dog");  second,  exert  deep  pressure  in  the  suprapubic  region; 
third,  place  a  finger  in  the  rectum,  which  acts  as  a  guide  and  also  re- 
laxes the  cut-off  muscle.  This  rectal  finger  may  also  help  to  guide  the 
cysto8cox>e  through  the  prostatic  urethra. 

Semoval  and  Irrigation. — ^Removal  of  the  cystoscope  is  much  easier 
than  the  introduction,  and  the  steps  are  simply  reversed.  Before  re- 
moval it  is  well  to  empty  the  bladder  of  its  fluid  and  inject  one  or  two 
ounces  of  silver  nitrate  (1:10,000)  or  other  antiseptic  solution  (pro- 
targol,  0.5  per  cent)  in  the  bladder,  which  the  patient  passes  after  the 
instrument  is  removed. 

Indications  for  Cystoscopy. — 1.  AH  cases  of  hematuria  or  pyuria  not 
urethral  in  origin. 

2.  All  cases  (except  acute  cystitis)  where  the  symptoms  or  physical 
signs  point  to  involvement  of  the  bladder,  ureters,  or  kidneys. 

3.  Neuroses  of  the  urinary  organs,  to  determine,  if  possible,  their 
origin.  • 

4.  Various  perivesical  conditions,  to  determine  if  the  bladder  is 
iuvolved ;  as,  for  example,  in  uterine  carcinoma. 

Centra-indications  to  Cystoscopy — The  contra-indications  have  be- 
come fewer  as  the  technic  has  improved. 

1.  Acute  inflammatory  conditions  of  the  urethra,  bladder,  prostate, 
seminal  vesicles,  or  epididymis. 

2.  Rare  septic  eases  in  old  people;  e.g.,  sepsis  from  prostatic 
retention,  when  the  general  condition  of  the  patient  is  poor.  In 
these  cases  a  preliminary  drainage  of  the  bladder  should  precede  the 
cystoscopy. 


*  With  the  modem  incandescent  lamps  burning  out  of  lamps  ahr 
unknown.     In  the  past  four  years  during  some  hundreds  of  oystOflOt 
out  but  two  or  three  lights  and  this  because  of  our  own  carelfjuroi 


Flo.  33. — Tfte  Brown^  CoMPOsrrB  Cystoscopb,  ^4,  I.  V.  T,  Indirect  view  ratlieter  icle- 
sc*vpe-  S.  &  D.  V,  T.  Sheath  with  direct  ^iew  catheter  telescope  inB^erted.  B.  8.  & 
L  W  T.  Sheath  with  indirect  view  catheter  telescope  inserted.  D.  V.  T.  Direct  view 
CAtheter  telescope. 

Both  instrunieiits  have  observation  telrsenpes  which  may  be  used 
ftrior  tn  the  ureteral  catheterisin.  In  the  Bro\\^^Bucrg^^,  the  Alharran 
lever  has  been  utilized  to  deflwt  thti  ureter  eatheter,  ThiR  lever  is  not 
necessary  in  the  direct  instrument.    Both  instrumeiita  arc  irrigating* 
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B- 


Fio.    33.  — Pin 
CoiiKi^o  Cath- 

ETEll. 


Tlie  iiriiifijdil  di tit' nances  hetwet'ii  tlu\s<»  two  (vjr's  of  cvstosa 

First^  fhe  un^trral  ttrifice  is  much  more  easily  fuund  ivtfh  (he  prismatic 

Cffstoscope.     Second,  after  the  orifice  is  fomid  it  is  easier  to  introduce 

fitr   nreler  ailhvler   wilh    the   direct   rys- 

-A         Iosco  pc, 

Ureter   Catheters,^ — TIk'    In'st    tyjMi*   of 

II  n "tin'  i-atliL'ttT  is  ihiit  usfil  hy  AUnuTmt, 

-C        with  tliti  liiiN.dike  tormina]  aiul  two  lateral 

o|K?iiiiigs  (Fig.  34).     If  these  be  marked 

off  in  eentimeters,  with  an  eH]XH^'ial  mark 

every  5  eenti metiers,   the  deiith  to  which 

they  are  introduced  into  the  ureter  may 

lie  easily  noted.      If  these  catheters   are 

Fio. 34.— Fi-uTE-  of   sufficient    size    (generally    5,    6^   or    7 

TippKD  Catiie*  Y)    extra-catheter  flow  may  be  excluded, 

TER.   Lyes    at  /  i       -         n     i  •         j*  '  i 

A,B,c.  ^iJd  we  obtaiu  all  the  uruie  from  either 

kidney.     The  Nitze  lialloon  catheters  arc  impraeticahle. 

Teclmic  of  ITreteral  Cathetarisin  witlx  tlie  Prismatic  Cysto- 
BCOpe.^ — Firsi  find  fitc  ureters.  1  he  ureters  are  cunuected  by  a  ridge, 
the  interurctera!  ridge,  which  forms  the  |>osterior  iMimndary  of  trigone. 
The  trigone  is  a  flat  area,  differentiated  from  the  rest  of  the  bladder  by 
its  markeil  vasenlarity.  Posterior  to  the  trigone,  the  bladder  falls  away 
to  form  the  has  fond.  The  internreteral  ridge,  therefore,  has  three 
landmarks:  it  is  at  the  base  of  the  bladder,  it  is  at  the  point  where  the 
very  vascular  trigone  meets  the  less  vascular  has  fond,  and  |x>sterior  to 
the  ridge  the  bladder  dips  down. 

To  iind  the  ridge  the  lK?a1v  of  the  cystoscoi^  is  pointed  directly  down 
in  the  medium  line  (Fig,  iKi  ^)  and  the  has  fond  is  st^^n.  Now  the  cysto 
scope  is  withilrawn  until  the  line  of  demarkation  between  the  vascular 
trigone  and  the  less  vascular  has  fond  is  seen  (Fig.  37  ^).  This  13  the 
interureteral  ridgc\  Occasionally  the  ixmlar  end  of  the  cystosco|Te  has  to 
he  cousideraldy  depressed  to  bring  the  inter  ureteral  ridge  in  view,  and 
occasionally  the  position  of  the  ridge  is  taken  by  an  enlarged  middle  lobe 
of  the  prostate  (PL  III).  Having  found  this  ridge,  the  eystoscoiie  is 
rotated  (Fig.  *]t; -),  following  the  ridge,  and  at  its  end  the  ureter  is 
found  (Fig*  37  -).  When  the  ureter  is  first  seen  it  is  generally  small 
(Fig.  37  ^)  and  a  consiileralde  distance  away  from  the  cystoscojie,  and, 
therefore,  imf>ossil>le  t/>  cathetcrize.  Keeping  the  ureter  in  utew^  the 
entire  vesicle  end  of  the  cystoscope  is  now  moved  laterally  toward  the  ori- 
fic*e  (iit  tht^  right  av  left,  according  to  which  nit*ter)  by  moving  the  ocular 
end  away  from  the  side  to  be  catheterized  (Fig.  3«>  ^'*),'* 

^  This  is  the  one  accurate  way  to  find  the  uret<»r  and  the  method  (liescribed  by  Ja^ 
coby,  Folio  Urologica^  June,  1907,  p.  8!>)  may  be  likened  to  fiuding  the  appendix  by 
follomng  the  muscular  baadf  of  the  large  intestine. 
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To  Ix'  ill  pro[)er  position  fnr  cu(iieli»risn),  the  ureter  should 
apprr^xiinat-elv  one  fi>urth  of  tlie  entire  width  of  the  cyst08e<jpic  field. 
The  cj8to8Cojie  should  iKit  he  too  near  the  ureter  to  blur  the  field  of 
vision.     When  in  [jo^ition  for  ealheterisiu  it  is  as  in  Fig,  3G  *, 

After  tlie  ureter  has  be<^n  found  and  is  in  jiosition  for  catheterism^ 
the  teehnic  h  as  folk»ws,  as  desi^ribed  by  Buerger.* 

1,  The  ureteral  ojieiiiiig  is  fmind  and  the  ocuhir  end  of  the  cystoRx»fpe 
is  hn night  slightly  to  the  opposite  side  of  the  patient.  By  raising  the  filiafl 
the  ureteral  slit  is  nmde  to  tKTUpy  a  point  just  below  the  cent-er  of  the 
fh'hl.  Thin  pottitioH  mmt  he  ntjidhj  maintained  ditrittg  the  next  two  sUp$, 
It  is  best  lo  get  a  picture  of  tlie  ureter  which  is  about  the  normal  sixc; 
this  is  obtained  when  the  oljjeetive  is  at  a  distanec  of  1  to  V  inehea. 

2.  After  tlie  deilet  tor  has  been  slightly  raised  (just  suftieient  to  pre^Tut 
the  catheter  from  hugging  the  lens)  the  catheter  is  pushed  forward  about 
1  to  1,5  cm.  beyond  the  limit  of  the  field.  Now  the  catheter  appears 
enlarged,  for  it  lies  close  to  the  prism. 

'A,  The  deviation  is  gi^adually  increased  by  raising  the  deflector,  th« 
movement  of  the  catheter  in  the  field  being  observed  during  this  proceduiB. 
The  tip  of  the  catheter  now  comes  into  view,  tirst  appearing  at  the  bottom 
of  the  field  and  gradually  traveling  upward^  its  size  diminishing  at  lh» 
same  time.  When  its  tip  is  a  short  distance  above  ike  ureter,  it  is  vsuallf 
in  the  proper  position;  in  reality  it  then  lies  in  front  (nearer  the  neck  of 
the  bladder),  above,  and  slightly  to  the  inner  side  of  the  ureteral  mouth. 

4.  By  now  raising  the  shaft  of  tlie  instrument,  and  at  the  same  time 
passing  it  farther  into  the  bladder,  t!ie  tip  of  the  catheter  is  made  to  enter 
the  mouth  of  tire  ureter.  Therefore  the  eystoseope  and  the  catheter  as  n 
whole  travel  toward  the  <ipeuing  and  not  the  catheter  alone.  When  the 
catheter  has  engjiged  the  ureteral  opening  it  is  pushed  a  short  distance 
forward,  the  deflector  is  depressed  somewhat,  and,  by  still  further  raiaing 
the  ocular,  the  introduction  of  tlie  eattieter  becomes  ea^y. 

Various  modifications  of  this  method  are  indicated  with  abnormal 
plaeings  of  the  un-teral  orifices.  For  example,  wlien  tlie  trigone  is  dis- 
torted by  prostatic  eidargenieut,  tlie  ideal  ]x>sifion  of  the  ureters  in  the 
cystoseopic  field  can  only  be  approximated.  These  inodificationa  cm 
only  1k>  learned  Ity  exjierience. 

Ureteral  Catheterism  witli  the  Direct  Cystoscope. — The  in- 
t^rureteral  ridgf*  is  not  as  distinctly  seen  with  the  direct  cystosoope  as 
with  the  prismatic.  Starting  with  the  cystoscojie  in  the  median  line,  the 
posterior  boundary  of  the  vascular  trigone,  the  interureti»ral  ridgi*  is 
sought.      If  this  is  found,  tlie  ocular  end  of  the  cystoseope  is  moved 

*  (AnnnlM  of  Hurray,  February,  10l|f*.)  This  description  applies  directly  to  the 
Browii*Buerf5i?»r  cy^toHcopc,  hut  the  same  tecbnic  is  used  with  any  prismatic  c&ihetertv* 
ing  cy»toicjope. 
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laterally  (away  from  the  ureter  to  be  catheterized)  through  an  arc  of 
15  to  20  degrees,  following  the  ridge.  If  the  interureteral  ridge  cannot 
be  plainly  seen,  the  vesical  end  of  the  cystoscope  is  slowly  swept  over  the 
area  which  the  ureter  should  occupy  until  the  ureter  is  seen. 

^\lien  the  ureter  is  found,  it  is  generally  easy  to  pass  the  catheter 
into  it.  Sometimes  the  ocular  end  of  the  cystoscope  has  to  be  consid- 
erably raised  to  accomplish  this,  especially  if  there  be  an  enlargement  of 
the  median  lobe  of  the  prostate. 

Unilateral  or  Bilateral  Oatlieterisin. — There  are  two  methods 
of  determining  the  condition  of  either  kidney.  First,  by  estimating 
the  functional  capacity.  Second,  by  a  study  of  the  urine,  especially 
microscopically.  To  accurately  determine  the  functional  capacity  of 
the  kidneys,^  the  total  quantity  of  the  urine  excreted  by  either  kidney 
is  necessary  and  extra-catheter  flow  from  either  kidney  must  be  ex- 
cluded. 

Also,  there  are  different  problems  to  be  solved  in  different  cases,  viz. : 
I  If  the  bladder  is  normal,  is  one  of  the  two  kidneys  normal,  and 
which  one  ?  2.  If  the  bladder  is  diseased,  is  one  or  both  of  the  kidneys 
diseased? 

To  meet  these  conditions  we  have  adopted  the  following  procedure: 

1.  Bilateral  catheterism  is  performed  when  it  is  suspected,  from 
the  symptoms  or  the  appearance  of  the  ureteral  orifices,  that  both  kid- 
neys are  aflfected ;  always  in  cases  of  bladder  retention,  as  these  are  the 
cases  in  which  bilateral  infection  is  most  apt  to  occur.  Also  when  cys- 
titis is  present  and  it  is  desired  to  exclude  the  upper  urinary  tract  as  a 
source  of  the  bladder  infection. 

2.  Unilateral  catheterism  is  performed  if,  on  observation,  one  ureter 
is  diseased  and  the  other  normal,  the  normal  ureter  being  catheterized. 
If  both  ureters  are  apparently  normal,  the  ureter  is  catheterized  which 
corresponds  to  the  side  presimied  normal  from  the  symptoms. 

When  unilateral  catheterism  is  performed,  an  Albarran  catheter  as 
large  as  the  ureter  can  admit  (generally  5,  6,  or  7  F.)  is  introduced  for 
a  distance  of  15  to  20  cm.  When  the  ureteral  catheter  is  in  place  1  c.c.- 
of  indigo-carmin  solution  is  injected  into  the  ureter  catheter  and  allowed 
to  flow  out  again.  During  this  time  (two  to  three  minutes)  the  ureteral 
mouth  is  watched  through  the  cystoscojie,  to  observe  if  any  blue  appears 
alongside  the  catheter.  If  it  does,  a  larger  catheter  is  introduced.  If 
not,  the  catheter-carrying  telescope  is  first  removed,  and  then  the  sheath 
and  a  bladder  catheter  is  inserted.  Thus  we  obtain  all  the  urine  froi 
either  kidney. 

^  That  is,  as  nearly  accurately  as  is  possible  with  our  present  methods. 
'  If  too  much  fluid  is  injected  it  will  leak  by  the  catheter,  whether  theVB  It  P> 
extra-<»theter  flow  or  not. 
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Indications  for  Ureteral  Catheterism 

itv  iiriuMrv   fiiiJiiiixs  s 


* — 1.    All   oases   wild 


8vni[)hMiis^   plivsifiil   si^iis 
of  the  kidiJtns  ur  iirrUTs. 

2.  All  eusus  of  iii'iiJiirv  iulH'R'iilMsis. 

3.  All  fasas  of  iiitnirhihlc  cvi^titis,  to  exclude  tiie  kiduevs  a.s  the 
soiirro  of  tin-  ijifiH'tinn. 

4-  Castas  nf  rtus|)ect4H]  iireloral  stone  to  asrertuin  ihe  pof^itiim  *>f  the 
8tniio ;  or  to  t^ee  if  the  urt*trr  is  jiennt^aMc;  or  ia  dihitr  the  iirofor  t«>  invW- 
itata  the  passitge  of  a  at(^iio;  ur  to  iiidieate  the  pusiiidri  uf  tla/  uretors  in 
an  X-ruv  |>i<'hn*<^. 

('otilraitKlirnfiotLH  io  Un'tcml  Ca/Z/e/frV^/n.— These  are  the  sauie  ii^ 
for  cystoseopy. 

Bangers  and  Difficulties*— The  danger  alwjiyg  first  mentioned 
with  uretrral  eathrlrris^iu  is  iiifeetion  of  the  ureter  and  kidiiey  from  the 
ureter  catheter.  I  have  ne^'er  seen  any  ease  where  I  had  reason  to  he- 
lieve  tills  had  oeeurnd.  If,  l>eeani?e  of  the  condition  of  the  patient,  its 
|wLssihiJity  is  sugge.sttd,  either  the  normal  apparing  ureter  should  he 
eatlieterized  (there  Ixnng  less  danger  of  infection  than  if  a  catheter 
h}  introduced  into  the  diseased  ureter)*  or  urinary  separation  sliould  l>e 
fierforuied*  If  ureteral  eatlieterisiu  is  done,  when  the  catheter  is  re- 
niovod  5  to  10  c.e,  of  silver  nitrate  (1:1,000)  should  h©  injected  as 
the  catheter  is  withdrawn. 


Ubinary  Skpakatiox 

The  instrument  of  Luys  setmis  to  he  the  ^^aily  practical  urinary  sepa- 
rator.^ 1  have  used  this  instrument  iu  a  series  of  nearly  fifty  cases  with 
entirely  trustwfjrthy  result^*. 

The  Instrument.— The  Luys  instrument  (see  Fig.  38),  when 
ready  for  introduetiun  into  the  bladder  (A),  has  the  form  of  a  iSenique 
metal  soutuI  and  correspunds  to  21,  Freuch  scale.  The  portion  from  d 
to  e  (A)  is  the  ititravrsical  jiart.  The  entire  instrument  may  he  sepa- 
riilcxl  into  three  [jortious,  «ioe  rt^ntral  and  two  ixtoruiiL  A  long,  slender 
gluvc-tinger  uf  ruhher  is  titled  over  the  central  ])«iTli<m»  which  in  its  in- 
travesiral  part  (tuitaius  a  fine  chain,  1>y  a  mecdianism  at  t"  (A)  the 
eliain  may  be  tighti^m^d  and  the  rubber  covering  it  put  on  the  stretch,  so 
fiu-minga  diaphragm  which,  when  the  instrument  is  in  positiitn,  divides 
the  bladder  into  liidvcs  (li).  The  lower  portiou  of  the  rubbc^r  dia- 
phragm comes  in  ccuitact  with  the  I  (ladder  wall  at  f  (B).  Tlie  two  ex- 
terual  iK>rtions  of  tlie  separator  are  tulx^s  through  which  the  separated 
urine  tlows.      These   tulK^s   have  each   three   fenestrations   on   the   side 

'  Having  faili?d  to  ohtain  satisfactory  results  from  the  separators  of  Harris  and  of 
Cathetin,  and  Imvanj?  «?en  much  h*»tt4?r  results  with  the  Luys  separiitor,  I  can  warmly 
approve  the  aTM>vc  siattjraent. — Keyes. 
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toward  the  rubber  diaphragm,  for  the  entrance  of  the  nrine  from  the 
ureters. 

When  the  separator  has  l)een  introduced   and  the  diaphragm   ad- 
justed, the  empty  bladder,  by  virtue  of  its  muscular  action,  grasps  the 


Fig.  38. — Lurs  Separator.     A.  With  diaphragm  depressed  for  introduction  and  extraction. 
B.  Diaphragm  elevated  as  when  instrument  is  in  bladder. 

separator,  the  right  ureter  emptying  its  urine  on  one  side  close  to  the 
tliaphragm,  and  the  left  on  the  other  side. 

The  child's  separator  is  17  F.  in  size,  and  has  a  slightly  different 
curve. 

Technic  of  Separation. — The  bladder  slioxdd  he  cysloscoped,  if 
possible,  before  the  separation.  The  separator  is  sterilized  by  boiling. 
It  must  be  examined  l^efore  using  to  see  that  both  tubes  of  the  separator 
are  permeable ;  that  their  lumen  is  not  narrowed  by  dirt,  rust,  etc.  The 
rubber  membrane  must  be  examined  for  perforations  both  before  and 
after  using.  The  minimal  bladder  capacity  in  which  1  have  used  the 
separator  is  50  c.c. 

Introduction — The  separator  having  l)eeii  sterilized,  the  urethra 
anesthetized,  and  genitals  and  bladder  pre])ared  under  as(»])tic  precau- 
tions, the  patient  is  ready  for  its  introduction.  The  patient  should  be 
iu  the  iX)sition  described  for  cystoscopy.^ 

With  women  the  introduction  is  very  simple  and  as  a  rule  painless. 
The  tip  of  the  se[)arator  is  inserted  into  the  urethra  as  a  sound  or  cathe- 
ter, and  the  instrument,  following  the  curve  of  the  urethra,  glides  into 
the  bladder.  Vaginal  palpation  may  l)e  employed  to  verify  its  position, 
but  I  have  seldom  found  this  necessary. 

With  men  the  introduction  is  more  diHicult  and  more  painful.  The 
instrument  is  introduced  into  the  male  urethra  in  the  same  maimer  as  a 
Benique  sound  until  the  tip  is  at  the  prostatic  urethra.  Then  slowly 
and  with  much  care  the  handle  of  the  instrument  is  depressed,  there 
being  at  the  same  time  a  constant  and  steady  pressure  along  the  axis  of 

*  It  is  esisential  that  the  patient  be  in  a  semi-recumbent  position.    Otherwiae  ♦ 
separation  is  not  effectual. 
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the*  separator.     Wirli  or  witlioiit  n  sli^lit  jiiinp  tin*  sf'|mrat«>r  enteral 
b!a«!dt'i%  \vIiL'reii|M>ii  \\\v  hmuUv  kIjhiiIiI  \h'  olt'vatiMl. 

The  diaphnigTii  sliould  Ik*  adjusttxl  aiu!  tlie  luuidio  of  the  separatoT 
gently  raised  until  tlie  intriive!sienl  portiuTi  uieels  resistantn?  alnii^  tIjH 
lower  bladder  wall.  Wlion  the  separation  lias  l)een  completed  the  dia- 
phragni  should  be  lowered  and  tlie  instniuient  removed,  reversing  tlic 
steps  of  introdiietion. 

With  the  separator  in  position  the  adjusting  of  .the  di&phragni  can$e* 
little  or  no  pain.  If  tlie  separat^jr  ia  not  entirely  within  the  bladder,  tte 
elevaticm  of  tlie  diaplirapfiu  eaust*s  trannm  of  the  vesical  spliineter.  When 
this  is  the  ease  nmeh  pain  is  usually  eaiis^-d  h\  serewiug  up  the  di»- 
phragni,  and  bleeding  weiirs  and  will  become  manifest  in  the  urine  tbal 
flows  from  the  tiil>ea  of  the  sejiarator. 

Bc^fore  the  instrument  is  (entirely  within  the  bladder^  fluid  begins  to 
run  irregularly  from  the  tultes. 

It  has  l>t*en  my  eiistoni  to  stop  the  flow  of  boric  solution  from  ihi* 
tul>r*s  niitil  the  separator  is  wh<illy  within  the  l)Iadder  and  the  diaphragm 
adjusted,  these  manipulations  being  less  likely  to  cause  trauma  to  tlie 
mucous  memhrsiue  if  fluid  lie  within  the  bhithler. 

Indications  for  Urinary  Separation.—!.  In  those  cases  whew 
the  ureteral  orifices  are  obscured  by  cystitis,  or  in  which  the  rapid  excre- 
tion of  pus  or  hlrHKl  into  the  bladder  clouds  the  bladder  fluid  and  to 
prevents  ureteral  eatheterisuh 

2.  In  those  rare  cases  where  infection  from  a  ureteral  catheter  is 
feared. 

3.  In  children. 
Contra-indications. —  L   Those  cases  in  whieh  the  bladder  ca- 

paeity  is  less  than  20  to  .30  e.e, 

2.  Cases  where  the  base  or  neek  of  the  bladder  is  distorted  by  marked 
prostatic  hypertrophy;  extreme  anteversion  or  anteflexion  of  the  uterus; 
certain  uterine  tumors;  marked  eystoi*ele, 

3.  erases  in  which  the  uretlira  is  not  pcmetrable  to  the  instrument. 
These  include  cases  in  the  male,  where  the  rigid  «ir  contracted  bladder 
neck  prevent.s  the  introrluction  of  the  separator. 

4*  Those  cases  where  an  extended  exatuinntion  of  the  functional  kid- 
ney capacity,  as,  e.  g.,  experimental  jKilyuria,  is  desired. 

5*  The  presence  of  cyst  if  in  is  not  a  conira-indi  ration  to  urinary  sepa* 
ration.  In  these  ca^*s  all  of  the  urine  is  obtained  fr*tm  eitJier  kidney, 
fToni  which  an  estimate  of  the  functional  capacity  may  be  obtained.  In 
a  series  of  cases,  in  which  cystitis  was  presoiit^  the  micros<*opieal  exam- 
ination of  the  separated  spocimons  gave  an  exact  index  of  the  condition 
found  at  uijeration* 
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OTHER    METHODS   OF    EXAMINATION 

If  cystoscopy,  ureteral  catheterism,  and  urinary  separation  all  fail 
there  are  still  other  methods  of  much  value  in  determining  which  kid- 
ney is  diseased  and  the  extent  of  the  disease.  These  in  order  of  their 
value  may  be  classified  as  follows : 

1.  Methods  to  determine  the  functional  capacity  of  both  kidneys. 

2.  Radiography.  , 

3.  Palpation  of  both  kidneys  at  operation. 

**  Renal  palpatory  albuminuria "  should  not  be  included  in  this 
class,  as  it  is  of  no  worth. 

1.  Fonctioiial  Activity  of  Both  Kidneys.— Methods  to  deter- 
mine the  functional  capacity  of  both  kidneys  acting  as  a  unit  (See 
Chapter  VI. 

(a)  Any  one  of  the  qualitative  methods  to  determine  the  kidney 
capacity  may  l)e  used,  and  a  catheter  introduced  into  the  bladder. 
Such  are  phloridzin  and  indigo  carmin.  The  time  which  it  takes  to 
excrete  either  of  these  substances  into  the  bladder  corresponds  to  the 
time  that  the  least  diseased  of  the  two  kidneys  can  excrete  the  sub- 
stance. Therefore,  if  sugar  be  excreted  in  normal  time  after  phlo- 
ridzin injection  (say  twenty  minutes),  this  suggests  that  one  of  the 
kidnevs  is  working  normally.  If  the  time  of  excretion  be  retard- 
ed to  forty,  fifty,  sixty  minutes  or  more  we  have  to  resort  to  other 
methods. 

(6)  Qimntiiative  tests  are  "experimental  polyuria,"  and  possibly 
tie  accurate  measuring  of  the  twenty-four-hour  intake  and  excretion  of 
nitrogen.     (See  Chapter  VI.) 

When  these  qualitative  or  quantitative  methods  have  been  used  we 
get  an  idea  of  the  work  the  l)ctter  of  the  two  kidneys  is  jM^rforming,  and 
^kethcr  it,  alone,  can  stand  nephrectomy  of  its  fellow,  and  will  take  up 
tlie  body  work  after  the  removal  of  the  diseased  kidney. 

Having  gained  this,  the  symptoms  or  physical  signs  may  indicate 
which  kidney  is  diseased.  If  not,  we  have  to  turn  to  radiography  or 
palpation  of  both  kidneys  at  ojxBration. 

2.  Badic^^rapliy. — A  good  radiogra])li  may  definitely  indicate 
which  kidney  is  tlie  site  of  pyonephrosis,  or  contains  a  stone.  Slight 
kidney  affections,  imless  calculous,  are  not  shown  by  radiography. 

3.  Palpation  of  the  kidneys  at  the  time  of  operation  may 
^veal  the  presence  of  two  kidneys,  but  not  the  degree  of  involvement, 
^nd  often  not  even  w^hich  one  is  diseased.  If  one  kidney  is  a  mere 
pus  sack,  this  can  generally  be  made  out  by  pal[)ation.  This  proc*edure 
should  be  used  only  as  a  last  resort  when  all  others  fail,  and  only  to  in- 
icate  that  two  kidneys  are  present. 
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THE    NORMAL    BLADDER 


Th. 


he  capacity  of  the  norinal  hlinhlor,  itiiile  or  female,  h  al>oiit  150  cc 
The  trigone  of  the  iiorinul  bladder  is  tixed^  distention  of  the  bladder 
having  no  effeet  iijKjn  its  position.  Beeatise  of  this  an  excellent  view  of 
the  nreteral  *»ritieofl  niav  l>e  obtained,  even  if  the  bladder  ctm tains  a  verv 
small  aiijount  of  tluid.  In  contrast  to  this,  examination  of  the  vanlt  of 
a  blathler  in  which  there  is  a  small  amonnt  of  llnid  is  difficult 

l7pon  intrndricing  the  prismatic  eystoseoiH?  the  vanlt  fif  the  bladder 
is  firist  examined.  At  tlie  apex  of  the  bladder  is  often  seen  an  air  hnhble, 
the  air  having  been  introdn<^*d  during  the  bladder  irrigation-  This 
mnst  not  l>e  un'staken  for  a  tnnior  mass  or  other  pathologieal  formation. 
The  cjstoseopo  is  now  withdrawn  until  the  bladder  sphincter  is  reiiehed, 
and  the  nrethral  orifice  is  seen.  The  lateral  walls  are  examined,  and 
finally  the  l)as  fond  and  the  nreteral  orifiees. 

In  a  normal  bladder  the  nreteral  orifices  are  almost  always  exactly 
opixjsite  each  other  and  are  seen  at  the  extremities  of  the  internreteral 
ridge,  with  tlie  cystoscojie  pointing  to  about  ^'  fonr  o'clock  '•  (left  nreter) 
and  **  eight  o'ehjck  *'  (right  nreter)  respectively.  If  the  right  nreter  is 
foundj  for  example,  its  fellow  may  be  found  in  a  majority  of  instances 
by  simply  tnniing  the  beak  of  the  cystoscoi)©  as  many  degrees  to  the  left 
of  the  median  line  as  it  w^as  to  the  right 

With  patience  almost  all  of  the  bladder  may  be  examined,^  But  a 
small  part  of  the  trigone,  the  posterior,  can  be  examined  with  the  pris- 
matic cystosco|  )e. 

The  mneons  membrane  of  a  normal  bladder  is  yellowish-gray  in  color 
and  the  blood  vessels  may  be  seen,  red  and  distinct.  In  the  reddish 
trigone  there  are  many  vessels  winch,  apjicaring  in  any  other  part  of  the 
bladder,  would  indicate  acute  congestion. 


THE    ABNORMAL    BLADDER 

Under  this  heading  will  l>e  discussed  abmirnudities  in  conformatic 
Abuuriiudities  as  regards  inlhinnnafinn,  turjic*rs,  etc.,  will  be  dis<*usa 
under  tla^ir  resjiectivt^  headings. 

Male*— 1.  TTreters.^Tlie  trigone  with  the  ureters  at  either  angle 
maintain  an  almost  mathematical fy  fixed  position  in  the  majority  of  cases. 
This  position  is  well  shown  in  Figs.  oO  and  ?i7.  The  most  frerjuent  cause 
of  distortion  of  the  trigone  and  nreteral  orifices  is  enlargement  of  the 
prostate.     This  may  be  but  a  moderate  median  lobe  eidargenient,  as  in   I 

*  That  part  of  the  bladder  base  directly  oppofiite  the  urethra  cannot  be  seen  by  the   ] 
prismatic  cysto»co|je.     But  nothing  of  importance  is  to  be  seeo  in  ttiis  region  except 
tumor.     Unless  tumor  is  Buspected,  therefore,  complete  examination 
prismatic  instrument. 


ion  requires  only  a   I 
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PI.  Ill,  where  the  position  of  the  iiitenireteral  bar  is  taken  by  the  en- 
larged median  lobe  (not  realljr,  but  as  seen  eystoseopically )  ;  or  the  pros- 
tatic enlargement  may  be  so  decided  and  irregular  as  to  entirely  distort 
the  relative  position  of  the  ureters,  even  to  the  point  of  wholly  obscur- 
ing them. 

An  advanced  tuberculous  process  of  one  ureter  may  cause  consider- 
able retraction  of  that  ureter  and  pull  the  whole  trigone  to  one  side. 
The  ureters  are  found,  however,  on  the  interureteral  ridge. 

Abnormal  implantations  of  the  ureter  orifices  are  nearly  always 
found  in  relation  to  the  interureteral  ridge.  If  there  is  a  double  ureter 
the  second  member  terminates  in  the  trigone  between  the  normal  orifice 
and  the  urethra. 

2.  Proftatic  Enlargement — The  only  way  to  determine  accurately 
the  intravesical  prostatic  enlargement  is  by  the  cystoscope.  Young  has 
perfected  this  method.  Often  when  no  rectal  enlargement  is  felt  in  a 
patient  giving  symptoms  of  prostatism,  the  cystoscope  will  reveal  pros- 
tatic enlargement,  intravesically  (PI.  ITT). 

3.  Tnmon  and  Inflammatory  Conditions,  External  to  the  Bladder. — 
These  conditions  may  cause  depressions  of  the  bladder,  and  if  they  are 
attached  to  the  bladder  may  cause  circulatory  changes  in  the  bladder 
wall,  such  as  swelling  of  the  mucous  membrane,  hemorrhagic  areas,  vari- 
cosities of  the  vessels,  bullous  edema,  or  tumor  formation  of  the  bladder 
itself.  These  circulatory  changes  may  be  of  considerable  importance 
in  diagnosing  whether  a  tumor  mass  external  to  the  bladder  is  really 
attached  to  the  bladder  wall.  The  changes  are,  however,  so  like  those 
appearing  with  simple  inflammatory  conditions  of  the  bladder  that  care 
has  to  be  used  in  making  such  a  diagnosis.  PI.  T,  Fig.  4,  shows  the  cys- 
toscopic  appearance  of  a  uterine  carcinoma  depressing  the  bladder  wall. 

Female. — Abnormalities  in  conformation  of  the  female  bladder  are 
Jlscussed  in  Chapter  XLVIII. 


.    CHAPTER   VI 
ESTIMATION   OF   THE   RENAL  FUNCTION 

Study  of  tlie  excretory  activity  of  the  kidneys  in  order  to  detect  im- 
pairirient  of  this  function  is  tlie  cliief  object  of  every  urinalysis,  whether 
by  the  urologist  or  by  the  general  practitioner.  Estimation  of  the  quan- 
tity of  urine  for  twenty-four  hours,  of  the  urea  or  nitrogen  output,  of 
the  specific  gravity,  taken  in  connection  with  analysis  for  sugar  and 
albumin,  and  microscopic  examination  of  the  centrifuged  sediment,  form 
the  usual  basis  for  this  study.  But  although  these  familiar  tests  usually 
show  whethei^or  not  the  kidneys  are  diseased  and  whether  their  function 
is  impaired,  they  may  often  mislead  both  from  an  anatomical  and  from 
a  physiological  |x>int  of  view.  R.  CalM)t's  investigations  at  the  Massa- 
chusetts (leneral  Hospital  illustrate  the  fact  that  many  patients  die  with 
interstitial  or  parenchymatous  ne[)hritis  who,  during  life,  showed  few  or 
none  of  the  urinary  chang(»s  considered  characteristic  of  these  diseases. 

But  altlumgh  such  imcertainties  are  of  |)eculiar  interest  to  the  urol- 
ogist, his  complaint  is  not  quite  that  of  the  general  practitioner.  The 
kidney  in  urology  is  the  kidney  injured  by  retention  or  by  infection; 
the  fact  of  renal  disease  is  in  most  of  these  cases  evident  enough,  but  the 
exicnt  and  disfribuilon  of  the  disease  are  ascertained  with  difficulty. 

Are  both  kidneys  diseased  ?  If  nephrectomy  is  contemplated,  will 
the  remaining  kidney  l)e  adecpiate  to  sustain  life?  Does  a  given  pain 
arise  in  the  ki(hiey  or  in  some  adjoining  viscnis  ?  These  questions  illus- 
trate the  s|KH:*ial  requirements  of  the  urologist  and  demand: 

I.  Examination  of  the  urines  obtained  separately  from  the  two  kid- 
neys, and 

II.  Estiuuiticm,  from  tliis  examination,  of  the  functional  capacity  of 
each  kidney — (a)  whether  it  is  absent  or  ])reseiit;  (h)  whether  its  func- 
tion is  im])aired  at  all,  (r)  or  whether  this  is  so  impaired  that  in  the 
event  of  nephrectomy  tlie  ])atient  would  die  through  insufficiency  of  the 
remaining  kidney. 

The  urines  from  the  two  kidneys  may  be  separated  by  ureteral  cathe- 
terizati<m  or  by  one  of  the  so-called  se])arators  or  segregators.  The  com- 
parative merits  of  tlu\s(»  instruments  have  In^en  discussed  in  Chapter  V. 

Estimation  of  the  functional  capacity  of  each  kidney  from  the  urine 
thus  obtained,  to  l)e  accurate,  must  l)e  founded  uix>n  a  knowledge  of  the 
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general  principles  not  only  of  urology  and  renal  pathology,  but  also  upon 
an  appreciation  of  the  physiologic  and  pathologic  variations  of  the  renal 
function,  and  especially  the  changes  that  may  be  accidentally  or  inten- 
tionally induced  in  it  by  examination. 

PHYSIOLOGIC  AND   PATHOLOGIC   CHANGES   IN   THE 
RENAL   FUNCTION 

Physiologic  Variations. — So  incessant  are  the  physiologic  varia- 
tions in  quantity  and  quality  of  the  urine  that  examination  of  a  given 
specimen  gives  no  clew  to  the  nature  of  the  total  "  twenty-four-hours' 
urine.''  This  accepted  axiom  is  preeminently  applicable  to  specimens 
obtained  by  the  ureter  catheter.  One  cannot  infer  from  them,  in  any 
but  the  most  general  way,  the  average  amount  or  quality  of  the  urine. 

The  result  of  these  physiologic  variations  is,  generally  speaking, 
either  increase  in  specific  gravity  and  contained  solids  (urea,  chlorids, 
etc.),  with  a  corresponding  decrease  in  quantity,  or  a  decrease  in  density 
^ith  a  corresponding  increase  in  quantity.  In  other  words,  the  variation 
is  one  of  dilution  more  than  anything  else ;  the  solids  vary  little,  the 
water  much.  Yet  the  ratio  is  not  absolute ;  the  solids,  tliough  varying 
less  than  the  water,  do  vary  to  an  indeterminate  degree. 

The  causes  of  these  variations  are  inniunerable.  The  chief  ones  may 
be  classified  as  follows : 

Ganges  of  Concentration. — Heat,  exercise,  fever,  starvation,  and  es- 
pecially deprivation  of  water. 

Ganges  of  Bilntion — Drinking  (especially  of  alcohol),  eating,  and 
various  irritations  of  the  nervous  system  (e.  g.,  hysterical  polyuria). 

The  following  table  expresses  roughly  the  average  urinary  output  of 
a  healthy  adult  man  in  twenty-four  hours.  This  corresponds  to  a  urea 
output  of  25  or  30  gm.  a  day.  But  wide  physiologic  variations  from 
this  average  are  possible.  The  daily  average  of  urea  excreted  by  a 
Healthy  person  may  even  fall  as  low  as  10  or  12  gm.  for  short  periods 
and  in  exceptional  instances. 

Women  excrete  rather  less  urea  and  often  much  less  water  than  men. 

Normal  Twenty-four-Hour  Urinary  Output 
Quantity  Dknsity 

3,000  c.c 1 .009 

2,500  c.c 1  Oil 

2,0(X)  c.c 1 .013 

1,700  c.c 1 .016 

l.r>(K)c.c 1.018 

1,3.50  c.c 1.020 

1,2.50  c.c 1 .022 

1,100  c.c 1 .026 

1,000  CO 1 .027 

900  c.Q 1 .080 
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Fathologlc  Variations,^  Eiich  disease  and  diathesis  lias  it^  in- 
Hiienee  iipi»ii  thr  px^-rt'tioii  of  \hv  kirliieys.  But  we  are  interested  only  in 
tlicise  varintiuns  in  the  eoinpositiun  of  the  urine  induced  hy  disease  of 
the  kiduey  it.self,  and  this  only  in  a  restrieted  sense.  We  are  not  for  the 
nioineut  studying  the  ahnoruial  eunstitueuts  (erystals,  pus,  ete,)  found 
in  the  urine  frnju  a  <h\seased  kidney,  hut  only  the  variation  in  the  func- 
tional capaeiry,  tlie  ahility  to  exerete  water  and  solids,  of  such  a  kidney. 

The  pathologit^al  variations  thns  to  be  considered  are: 

(1)  Effect  of  destruction  of  or  disease  in  one  kidney  upon  its  healthy 
fellow. 

{2)    Effect  up«n  the  function  of  a  kidney  of  disease  in  itself » 

EfiTect  of  Destruction  of  or  Disease  in  the  Opposite  Kidney.— Two  eon<li- 
tions  are  p3ssil>le:  the  kidney  may  be  completely  destroyed  by  disease 
(or  removed  by  o|ieration),  or  it  may  be  the  seat  of  active  disease. 

Hie  effeci  of  destrucilon  or  removal  of  ow  kidney  is  to  retpiire  an  ex- 
cess of  work  from  the  other.  If  life  is  to  continuCj  the  remaining  kidney 
unist  take  up  iliis  work.  Consequently  it  hypertrophies.  The  glomeruli 
increase  in  size,  the  epithelia  of  the  tuliules  hyiMT trophy,  the  kidney 
as  a  whole  grows  much  larger,  the  secretion  of  the  single  kidney  soon 
beciunes  eipiivaleut  both  in  solids  and  in  water  to  that  of  two  normal 
kidneys.  Yet  there  is  no  new  fornmtiyn  of  ghjuieruli,  of  tubules,  or  of 
epitheliuuL* 

On  tlie  other  baud,  while  Mc  effect  of  df sense  in  one  kidney  is  primar- 
ily to  place  Mjam  the  other  an  extra  burden  of  exercti<m  an<l  ti>  excite  in 
it  a  sufficient  hypertrophy  to  corai^ensate  for  the  excretory  p>wer  lost  by 
the  diseased  organ,  this  teudeney  to  hyi:)er trophy  may  be  uuirkeilly  im- 
paired hy  the  call  upon  the  healthy  kidney  to  excrete  not  only  the  normal 
excretory  products  which  its  fellow  cannot  care  for,  but  also  the  ah- 
normal  products  of  the  disease  in  its  fellow.  This  impairment  is  most 
marked  in  cases  of  suppurative  nojihritis  (pyelonephritis,  tuberculosis, 
etc.). 

In  such  diseases  we  endeavor  by  nephrotomy  or  nephrectomy  not 
only  to  cheek  the  disease  in  the  intlamed  kidney,  mit  i»nly  to  prevent  any 
further  absorption  of  toxic  products  from  it,  Init  also  to  relieve  the 
healthy  kidney  of  the  neressity  of  eliminating  these  products,  and  of  the 
danger  of  being  ovei'whelmed  by  them. 

The  phenomenon  of  toric  inhlhilion  etf  a  nonnal  kidney  is  most 
strikingly  illustrated  by  the  soealled  *'  reflex  anuria'*  (p,  4?)1 )  (though 
in  tliis  instanet!  ttie  ''  mirnuU  "  kidney  is  never  quite  absolutely  normal). 
But  tlic  same  phenomenon  may  be  observed  by  means  of  ureteral  cathe- 
terization before  and  after  almost  any  nephrotomy  or  nephrectomy  sue- 


*  The  opposite  theory  maintained  by  Tilimaoo^  «Jid  Tuffi^r  was  disproved  by  Albm^ 
ran  (Prcwc  mCd,,  1899). 
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cessfuUy  performed  for  renal  suppuration.  As  soon  as  the  healtliy  organ 
rallies  from  the  depression  following  anesthesia  it  proceeds  to  excrete 
more  and  more  solids;  i.  e.,  its  functional  activity  becomes  greater  and 
greater,  and  this  rally  is  proportional  to  the  relief  afforded  by  drainage 
or  removal  of  its  fellow. 

Effect  upon  the  Function  of  a  Kidney  from  Disease  within  Itself — Dis- 
ease in  a  kidney  affects  the  organ  in  two  distinct  ways : 

(1)  The  disease  impairs  function  by  destroying  the  parenchyma. 
Thus  it  is  well  known  that  interstitial  nephritis  may  exist  for  many 
years  and  yet  impair  the  function  of  the  kidney  only  slightly,  if  at  all, 
while  parenchymatous  nephritis  promptly  and  gravely  impairs  renal 
activity.  Now  the  nephritis  due  to  pathogenic  microorganisms  is  both 
interstitial  and  parenchymatous;  but,  inasmuch  as  it  always  destroys 
parenchyma  to  a  greater  or  less  degree,  the  important  lesions  of  microbic 
nephritis  are  the  parenchymatous  lesions:  surgical  nephritis  is  paren- 
chymatous nephritis  in  its  effect  upon  the  renal  function. 

(2)  Upon  the  remaining  parenchyma,  upon  that  part  of  the  kidney — 
namely,  that  is  not  diseased,  the  effect  of  the  nephritis  is  precisely  the 
same  as  though  the  inflammation  were  in  the  opposite  kidney.  The  func- 
tion of  the  parenchyma  is  somewhat  inhibited  by  the  effort  to  transmit 
the  poisons  elaborated  in  the  diseased  portions  of  the  organ,  and  at  the 
same  time  there  is  a  tendency  to  compensatory  hypertrophy  of  the  epi- 
thelium and  of  the  glomeruli  quite  as  marked  as  though  the  disease  were 
upon  the  other  side. 

As  a  result  of  these  conditions  the  diseased  kidney  is,  as  it  were, 
constantly  striving  to  keep  up  to  the  demand  upon  its  capacity.  Instead 
of  working  calmly  and  quietly  most  of  the  time  and  working  especially 
hard  when  called  upon  by  some  physiologic  strain  (e.  g.,  food  or  drink), 
it  is  always  straining  with  its  impaired  equipment  to  take  its  share  in  a 
task  of  exertion  calculated  to  impair  (temporarily,  at  least)  the  func- 
tion of  a  fully  equipped,  normal  kidney. 

Clinically,  therefore,  the  diseased  kidney  does  less  work  and  shows 
less  resiliency  than  its  normal  fellow.  It  reacts  less  than  its  fellow  to 
the  normal  physiologic  stimuli.  Its  output  is  relatively  insufficient  and 
n*latively  constant.  The  more  widespread  the  destruction  of  parenchytna 
the  more  constant  does  the  urinary  output  remain. 

Hence  the  integrity  of  function  and  of  parenchyma  in  a  kidney  may 
he  measured  not  alone  by  its  excretion  of  solids,  but  also  by  its  response 
to  physiologic  stimuli.  When  the  function  of  one  kidney  is  impaired 
and  that  of  its  fellow  nnimjmred,  the  physiologic  variations  in  the 
(jiuintity  and  quality  of  the  total  urine  occur  chiefly  in  the  urine  from 
the  sound  kidney,  and,  further,  the  constancy  of  the  excretion  of  a  kid- 
ney under  physiologic  stimulation  is  a  measure  of  the  impairment  of  its 
function. 
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Thus,  if  the  iiriDe  from  the  two  kidneys  is  se[jaraU'J  I»y  iin* 
catheterisiii,  iiinl  while  tlie  catlieters  are  in  pliiee,  the  kitlnevs  an*  st 
luted  (^e.  g.,  hy  I  he  tji'inking  oi  several  glassr,s  nf  water),  flie  resn 
changes  in  the  urine  will  iijifx^ar  ehieHy  iu  the  urine  <»f  llje  norjua 
more  nonnah  kidney,  and  tlu*  laek  of  varialiun  in  either  or  in  bnth 
ueys  in  an  index  to  the  iniiniiniient  of  the  rt'ual  finu^tion. 

These  ini|K>rtant  eliuieal  deduetions  were  first  fully  worked  on 
Albarran.' 

They  have  been  verified  by  a  nntulier  of  rei>orts,^  and  even  Kap 
mer,^  who  seriously  questions  their  applieabiliiy  in  jiractiee,  admits 
reflex  polyuria  {\k  74),  the  must  (*n!ifiisinji:  eleineuty  oeeiirs  ehiefl 
kidneys  the  seat  of  couij_>eusatory  hy|tertrophy ;  i.  e.,  iu  relatively  no: 
kidneys.  m 


DURATION    OF   AND    ESSENTIAL   FRELIIVIINARIES   T 
THE    EXAMINATION 

Bturation. — From  the  preceding  observations  it  might  seem  Uu 
a  given  spaee  of  time  two  entirely  normal  kidneys  should  excrete  i: 
preeisely  sinnlar  both  in  ipiantity  and  in  qnality.  But  physiologic 
defy  matheuiaties,  and  although  in  t!ie  long  ruu  two  normal  kidney 
I>erform  exaelly  the  same  amount  of  work,  they  accomplish  this  ii 
intermittent  and  irregular  way.  Animal  experiments  and  ureler  ej 
terism  show  that  in  several  senses  there  is  alternation  in  ureteral  jieri 
sis.  The  drip  from  the  ureteral  eatbeters  is  usually  alternate  on  the 
sides;  one  side  may  stop  working  for  a  time,  while  the  other  drips 
idly;  or  the  drip  from  one  side  may  Ije  much  slower  than  that  frou 
other.  These  irregularities  of  function  are  so  marked  during  ttie 
ten  minutes  of  tlie  examination  (owing  to  retlex  disturbauee  by 
passage  of  cystoseoj^;  and  catheter)  that  it  is  eustoinary  to  disregarc 
urine  passed  during  this  interval  in  quantitative  estimations, 
thereafter,  if  the  kidneys  be  normal,  tlie  urinary  output  of  the  two 
neys,  though  irregular  ami  unequal  in  ten-  or  fifteen-minute  inter 
coui|M?nsates  in  the  suec*eeding  few  minutes,  so  that  if  we  estimate 
urine  by  twenty-  or  thirty-uiinute  intervals  tlie  output  is  almost  eqi 
lent  on  the  two  sides,  and  the  longer  the  interval  the  more  prccii 
eqoivah'nee, 

Albarran  has  shown  that  in  tlie  first  luilf  hour  variations  in  quai 
of  urine  excreted  siuudtaneously  by  two  normal  kidneys  often  reae 


'They  are  discu!««ef!  in  lii.^  " Explomtioiis  de/a  fonetions  T^mile»/*  Paris,  190i 
modt  Ijrillmnt  and  cnrnplete  expHwiliori  of  itiis  siilijfcf  yvi  (>ii]ili»hei!. 

»  Von  IHyt»8  iiti«t  fvfivf'ii,  Btrt,  kfin.  Wi^cfumirkr.,  April  7*  1VI02;  StniusH,  Milnrh 
Wocfwrmchr.,  lt)U3;  Nicohiyst'n,  Noruk  Miuj.  f,  Laetjevidcmkabvn^  llKJ6j  No.  11* 

*  N leTenMrurgUf  i,  1^7. 


VARIATIONS  INDUCED  BY  THE   EXAMINATION  73 

percent  to  30  per  cent,  but  if  the  urine  is  collected  for  an  hour  the  varia- 
tion falls  within  10  per  cent.  Similarly,  the  difference  in  simultaneous 
urea  excretion  may  reach  6.45  gra.  per  liter  in  fifteen  minutes  (though 
this  is  in  large  measure  comjiensated  by  the  difference  in  the  quality  of 
urine  excreted,  the  polyuria  being  naturally  associated  with  a  low  pro- 
p)rtion  of  solids),  but  is  much  less  in  longer  periods. 

For  this  reason  Albarran  insists  that,  in  order  adequately  to  estimate 
the  function  of  each  kidney,  the  catheters  must  remain  in  place  at  least 
two  hours. 

So  prolonged  a  catheterism  is  unnecessary  in  most  instances,  though 
occasionally  reipiired  in  doubtful  "  border  line  "  cases. 

Subsequent  investigations  collated  and  con  finned  by  Kapsammer  go 
to  show  that  ureter  catheterism  of  from  thirty  to  sixty  minutes  suffices 
in  almost  every  instance. 

Preliminaries. — In  order  to  eliminate  artificial  and  physiologic 
variations  from  the  urine  excreted  by  the  two  kidneys,  certain  prelim- 
inaries to  ureter  catheterism  must  be  observed : 

The  kidneys  must  not  be  palpated  before  the  test.  Schreiber  ^  found 
that  the  kidne\'s  show  distinct  though  transitory  evidence  of  traumatism 
after  palpation.  Thus  he  observed  transitory  albuminuria  (reaching  in 
one  instance  3  per  cent  by  volume),  beginning  within  ten  minutes  and 
usually  ceasing  within  two  hours  in  39  out  of  42  patients  whose  kidneys 
he  palpated.  Hence,  the  kidneys  should  not  be  palpated  within  the  two 
hours  befone  examination,  and  it  is  preferable  that  at  least  twenty-four 
hours  should  intervene. 

The  patient  should  neither  eat  nor  drink  anything  for  two  or  more 
hours  before  the  test.  Albarran's  curves  show  very  plainly  the  prompt 
polyuria  that  follows  a  meal  and  lasts  for  several  hours  thereafter.  He 
also  shows  a  sharp  rise  in  the  amount  of  urine  excreted  immediately 
after  drinking  a  few  glasses  of  water.  This  ])olyuria  (li8ap]x?ars  within 
two  hours.  The  patient  should  therefore  neither  eat  nor  drink  anything 
for  at  least  two  hours  before  the  test. 

A  twenty-four-hour  specimen  should  be  collected  and  analyzed  im- 
mediately before  the  test.    The  reason  for  this  is  obvious. 

VARIATIONS   INDUCED    BY  THE    EXAMINATION 

Even  the  beginner  is  impressed  by  the  fact  that  immediately  after 
introduction  of  a  ureteral  catheter  the  urinary  excretion  is,  for  a  few 
minutes,  likely  to  l)e  extreinelv  slow.     This  refiex  inhibition  of  the  kid- 


» Zritschr.  f.  klin.  Med.,  IIKM,  Iv,  55.  Morano  {(inz.  dvgli  Osp.,  1903,  xxix)  and 
Zhehofski  (Rousaky  Vratch,  Noveinhor  11,  11H)0)  have  nuule  tsimilar  oKservations. 
The  latter  finds  a  parallel  l^tween  the  resulting  albuminuria  and  the  condition  of  the 
kidney. 
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ney  fiinrtion  docs  not,  however,  last  inore  tlian  five  or  Um  minntps  as  a 
rule;  thereafter  the  urine  issues  at  what  may  be  considered  a  normal 
rate. 

But  exeeptionally  there  maj  be  prolonged  reflex  anuria  or  oliguria, 
or  this  may  gi%e  i)]aee  to  [xilyuria. 

Keflex  Oliguria  or  Amiria. — This  is  not  often  a  disturbing 
factor.^  Anuria  from  a  nonuai  kidney  never  lai^t^  more  than  ten  min- 
utes and  oliguria  scarcely  longer.  But  our  examinations  are  habitually 
made  upon  aluiornuU  kidneys,  and  these,  very  exceptionally,  may  show 
anuria  or  oliguria  of  mueh  greater  duration.  Indeed,  I  was  once  mia- 
led  in  a  case  of  susi^ected  renal  tuberculosis  by  a  total  anuria  lasting 
half  an  hour  { the  patency  of  the  catheter  having  been  assured  by  the  re- 
flux of  injected  fluid)  into  the  a&sumption  that  there  was  a  closed  pyo- 
nephrosis on  the  right  side.  But  exploration,  though  it  revealed  a  right 
kidney  the  seat  of  ehrouie  nepl iritis  with  a  eonjested  and  slightly  di- 
lated j3elvis,  revealed  no  recognizable  tubercular  lesions  (a  section  of 
renal  tissue  showed  only  interstitial  and  parenchymatous  nephritis),  and 
the  issue  of  bbx»d  with  the  bladder  urine  for  several  days  after  tJie 
operation  confirmed  the  belief  that  the  ureter  was  patent,  I  know"  of  no 
other  instance  of  such  prolonged  reflex  catheter al  anuria  even  from  a 
diseased  kidney. 

That  the  urine  segregator  causes  a  more  marked  anuria  than 
the  ureteral  catheter  (as  aflege<l  by  Albarran)  1  do  not  believe.^ 
Slight  variations  may  result  from  either  instruuicntation,  A  cathe- 
ter introduced  into  one  ureter  may  aifect  the  function  of  the  opposite 
kidney. 

Keflex  Polyxuia. — ^The  reflex  polyuria  excited  by  the  ureter  cathe- 
ter is  an  important  and,  to  some  extent,  an  undetermined  factor  in  the 
estimation  of  renal  function.  KaiN^ammer  has  reiieatedly  insisted  that 
this  polyuria  is  so  common  and  so  abundant  as  to  distort  any  quantita- 
tive analysis.  Thus  he  states  that  *'  variations  in  the  secretion  of  urine 
excited  by  the  ureter  catlicter  concern  chiefly  the  excretion  of  water; 
the  excrt^tion  of  solids  varies  little,  if  at  all.  Since,  therefore,  retlex 
polyuria  implies  only  an  increased  output  of  water,  the  output  of  solids 
rt^maining  undisturbed,  difficulties  arise  in  tlie  interiiretation  of  the 
functional  activity  of  the  kidneys  that  markedly  impair  the  value  of  cer- 
tain (quantitative)  methods  of  examination.- ■ 

Our  own  observations  lead  us  to  believe  that  although  the  variation 
in  excretion  during  eatheterism  is  such  that  from  the  urine  obtained  in 
one  or  two  liours  l>y  ureteral  catheter  it  is  iniiK>ssibIe  accurately  to  esti- 
mate the  twenty-four-hour  output  either  of  fluitls  or  of  solids,  this  is  due 


^  If  the  urine  obtained  during  the  first  ten  or  fifteen  minutes  is  discarded 
'  Cf.  Borringer,  Surgery,  Gyn,  and  Obsm.,  Dec.,  1908,  p.  65L 
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rather  to  physiological  than  to  catheteral  variations.  Wo  have  already 
noted  the  increase  in  the  amount  of  water  excreted  after  a  meal  or  even 
after  a  drink  of  water,  and  the  "  hysterical  polyuria  "  that  afflicts  many 
persons  in  moments  of  excitement  has  long  been  recognized.  To  these 
two  factors,  rather  than  to  any  special  polyuria  induced  by  the  ureter 
catheter,  we  attribute  such  variations  as  we  have  seen.^ 

Ezperixnental  Polyuria. — A  most  important  field  has  been 
opened  by  Albarran's  study  of  the  difference  between  the  action  of  a 
healthy  and  a  fimctionally  (and  anatomically)  impaired  kidney. 

To  quote  his  own  words :  "  When  only  one  of  the  kidneys  is  dis- 
eased, or  one  is  diseased  more  than  the  other,  disturbances  of  the  urinary 
function  influence  its  excretion  less  than  that  of  its  fellow,  so  that  the 
disparity  in  excretion  is  accentuated  chiefly  by  variations  in  the  excretion 
of  the  healthy  kidney."  By  artificially  stimulating  the  renal  function 
he  makes  this  fact,  the  nature  of  which  we  have  studied  in  the  preceding 
paragraphs,  a  basis  for  his  "  experimental  polyuria  "  test  of  renal  f unc- 
tioiL 

THE  TESTS   OF   URINARY   FUNCTION 

It  were  a  waste  of  time  to  enumerate  and  discuss  all  the  various 
methods  that  have  been  employed  in  the  effort  to  determine  the  relative 
capacity  of  each  kidney  through  analysis  of  the  urine  drawn  by  ureteral 
catheter  or  urine  segregator.  The  greater  number  have  passed  from  cur- 
rent practice,  and  undoubtedly  some  that  remain  will  not  find  favor  a 
decade  from  now.  We  may  therefore  confine  our  attention  to  those 
tests  that  enjoy  some  repute  at  present  These  we  may  group  in  four 
classes,  viz. : 

I.  Routine  Urinalysis — Quantity. 

Quality. 
Albumin. 
Microscopic  analysis. 

II.  Xormal  Urinary  Elimination — Si)ecific  gravity. 

Freezing   point    (of   the   urine 

and  of  the  blood). 
Urea  and  nitrogen. 
Chlorids. 

III.  Elimination  of  Drugs — Methylene  blue. 

Phloridzin. 

Indigo  carniin  (Clironiocystosco])y). 

IV.  Artificial  Urinary  Elimination — ExjKTinicntal  polyuria. 

'  Perhaps  the  fact  that  Kapsammer  considers  it  essential  to  keep  the  cystoscope 
b  place  and  the  bladder  distended  with  fluid  throu^out  the  exs^min^itioQ  mak^s  reflex 
pol)ruria  mofQ  mitrked  in  hi^  cases. 
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We  shall  take  up  each  test  in  turn,  <leseribing  the  technie  when  this  is 
unfamiliar,  and  briefly  noting  its  probable  advantages  and  disadvantages. 

Every  specimen  obtained  by  ureteral  catheter  must  be  put  through 
a  certain  routine  analysis.  The  least  that  can  be  done  is  to  note  its 
quantity,  its  urea  content,  its  albumin  content^  and  the  cellular  and 
crystalline  substances  mingled  with  it. 

The  necessity  for  an  albumin  test  and  a  microscopic  examination  is 
obvious.  These  tests  have  no  direct  bearing  upon  the  question  of  renal 
fimction,  but  are  essential  to  a  correct  diagnosis  of  the  nature  of  the 
renal  lesion. 

In  the  majority  of  instances  the  equation  between  quantity  and 
density  of  the  urine  excreted  by  the  two  ki<lneys  suffices  without  any 
further  test  to  indicate  which  kidney  is  the  more  diseased.  Thus  we 
often  find  that  one  kidney  either  eliminates  no  urine  at  all,  or  eliminates 
urine  markedly  inferior  both  in  quantity  and  quality  to  that  of  its  fel- 
low. But  there  is  often  question,  especially  if  nephrectomy  is  contem- 
plated, of  the  quality  of  the  sounder  kidney.  It  may  be  the  better  of 
the  two  and  yet  incapable  of  supporting  the  total  task  of  elimination 
unaided  by  its  weaker  fellow.  Moreover,  in  a  large  minority  of  cases 
the  mere  analysis  of  quantity  and  density  may  be  confusing  or  mis- 
leading by  revealing,  for  example,  a  large  quantity  of  dilute  urine  from 
one  kidney  and  a  small  quantity  of  dense  urine  from  the  other,  a  con- 
dition requiring  further  investigation  to  explain  its  cause. 

Quantity 

The  average  quantity  of  urine  excreted  in  one  hour  by  each  normal 
kidney  is  alwut  30  c.c,  but  tlie  "  normal  "  excretion  of  water  by  a 
healthy  kidney  varies  even  more  widely  than  the  "  normal "  pulse  rate. 
For  five  or  ten  minutes,  it  may  cease  altogetlier;  indeed,  neurologists 
report  instances  of  hysterical  anuria  of  several  days'  duration,  but  such 
freaks  need  not  be  considered  in  routine  work. 

2'he  duration  of  anuria  up  to  ten  minutvs  in  a  healthy  kidney  and 
up  to  half  an  hour  in  a  diseased  kidney  may  he  due  to  purely  functional 
causes.  If  anuria  lasts  more  than  ten  minutes  we  may  conclude  that 
the  kidney  is  diseased ;  if  more  than  half  an  hour,  that  it  is  not  func- 
tionating. 

When  l>oth  kidneys  art*  normal,  oliguria,  i.  e.,  a  marked  diminution 
in  tlie  «»utpnt  i»f  one  kidney  as  cHuiipared  to  the  other,  does  not  usually 
last  iiion*  than  half  an  hour,  antl  is  oonnx'nsated  for  by  p>!yuria  during 
the  si'i'ond  half  hour.  ^larked  and  jH^rsistent,  i»liguria  on  one  side  (less 
than  lU  c.e.  an  hour)  is,  in  our  exiieriemv,  always  ass^xnated  with  other 
eviflcMK-es  of  dis<»ase  in  that  kidney.  Such  marked  oliguria  we  have  not 
seen  in  anv  normal  case. 
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Polyuria,  when  not  due  to  eating  or  drinking,  may  be  reflex  (p.  74) 
or  due  to  disease.     While  it  is  the  general  rule  that  a  diseased  kidney 
secretes  less  urine  than  its  normal  or  more  normal  fellow,  there  are 
notable  exceptions  to  this  rule.     Constant,  im varying  oliguria  on  the 
diseased  side,  even  under  the  experimental  polyuria  test,  means  that 
practically  the  whole  parenchyma  of  the  kidney  is  diseased.     In  such 
grave  maladies  as  hydronephrosis,  pyelonephritis  (whether  calculous  or 
not),  neoplasm,  and  tuberculosis,  the  affected  kidney  may  still  contain 
large  areas  of  normal  or  even  of  hypertrophied  parenchyma.     Such  a 
kidney  is  subject,  in  some  measure,  at  least,  to  reflex  or  experimental 
polyuria,  and  it  may  well  be  that  irritation  of  the  renal  pelvis  by  in- 
flammation  (pyelonephritis,  tuberculosis),  stone,  or  pressure   (hydro- 
nephrosis, nephroptosis),  or  by  the  presence  of  the  ureter  catheter,  may 
excite  polyuria  from  the  diseased  kidney  at  the  time  of  the  examination. 
Thus,  among  108  examinations  Albarran  found  relative  polyuria  on 
the  sound  side  60  times,  on  the  diseased  side  35  times,  while  the  quan- 
tity was  equal  8  times  and  varied  (sometimes  more  on  one  side,  some- 
times more  on  the  other)  6  times.     He  adds :  "  Polyuria  of  the  sound 
kidney,  compared  to  the  secretion  of  the  diseased  kidney,  is  habitually 
very  considerable  when  the  latter  is  gravely  diseased.     It  is  noteworthy, 
however,  that  in  pyelonephritis  and  renal  tuberculosis  a  kidney  the  seat 
of  marked  lesions  may  secrete  about  as  much  urine  as  its  fellow.    When 
tbe  lesion  is  not  a  grave  one,  polyuria  of  the  sound  kidney  is  less  marked, 
and  may  even  be  replaced  by  polyuria  of  the  diseased  kidney." 

QUAUTY 

In  every  branch  of  medicine  the  generally  accepted  method  of  deter- 
mining the  quality  of  the  urine  and  the  activity  of  the  kidney  functi(m 
is  the  urea  test. 

The  specific  gravity  is,  to  be  sure,  the  actual  test  of  density;  but, 
apart  from  the  fact  that  the  si)ecific  gi'avity  measures  the  urinary  density 
as  influenced  by  various  adventitious  elements  (albumin,  glucose),  and 
therefore  cannot  be  employed  in  connection  with  the  artificial  elimina- 
tion tests,  the  difficulty  of  obtaining  sufticient  urine  in  a  given  ureter 
catheter  specimen  to  float  a  ureometer  considerably  restricts  the  appli- 
cability of  this  test.  The  various  total  and  differential  nitrogen  tests 
have  not  yet  been  proven  suflBciently  superior  to  amend  for  the  complexity 
of  their  technic.  The  quantitative  estimation  of  urinary  chlorids  is 
generally  acknowledged  to  be  a  method  inferior  to  the  urea  estimation. 

Of  the  remaining  methods  of  estimating  the  quality  of  the  renal 
ftmction,  four  will  especially  engage  our  attention,  viz.,  cryoscopy,  the 
phloridzin  test,  chromocystoscopy,  and  the  experimental  polyuria  test 
The  methylene-blue  test  has,  on  account  of  its  complications,  been  quite 
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replaced  l»y  the  pbloriclziii  tOHt,  Even  Albarnin,  the*  cliampion  i»f  tlie 
blue  tost^  states  that  "  comparative  study  of  the  eliiiiinatiou  of  uiethykue 
bhie  by  the  two  kidneyd  is  of  real  practical  imi>ortaiioo  only  in  excep 
tional  instances/* 


Cbyoscopy 

The  determination  of  thn  t(*inf)c»rature  at  which  a  fluid  freesoes  i«  en- 
titled crynH(>npy.  This  terojKTiitiire  is  culled  the  **  freezing  ijoint,"  and 
is  aymlidtizctl  by  tlie  letter  A. 

Method  of  Estimating  the  Freezing  Point  of  the  Blood.— 
The  bl<Mi(i  is  drawn  by  veiit/sivtinii  <>r  by  i^ciiritieatiHii  and  fujifiinj;.  Tin* 
A  of  tlie  stTUHi  «tbtaiiied  liy  cupping  in  O.Oii  '  or  O.OIi'^  (j.  lower  than  tlio 
true  A,  Tfiis  difference  is  overcoine  by  passing  a  stream  of  oxyginj 
througli  tlie  serum  f*»r  alwiut  five  minutes. 

Almut  5  c.c.  of  serum  is  reijuired  f"tr  the  test.     If  obtained  by  eii; 
ping,  enough  may  usually  lie  had  from  three  cups, 

Tbe  cryos(»iJpie  ajiparatus  eoiinistR  of  a  jar,  tn  1>g  filled  with  ice  a: 
salt,  in  the  midst  of  which  is  »vi  a  tiilie  containing  erpud  parts  of  glycerin 
and  water  (a  mixture  that  remains  fluid  below  0*^  C.)*  Within  this 
tube  is  sns|ii'nrled  a  still  snudter  tube  {n  retvive  the  fluid  whrksc*  A  is  to 
be  tested,  and  in  which  is  |ilaced  a  thcniinmeter,  gra<luated  to  every 
hundredth  of  a  degree  ( Vntigrade»  and  surroimded  by  a  platinum  spira], 
with  a  long  bauille,  to  W-  used  fur  tbe  purpost*  of  agitating  the  fluid. 

The  jar  is  tiOed  with  salt  am!  ice,  the  outer  tul>e  with  glycerin  and 
water,  tbe  inner  tube  with  enough  aerutu  to  cover  fully  tlie  bulb  of  the 
thenriometer.  Tlie  tbcrmonicter  bull)  is  sunk  into  tbe  seruuL  As  the 
level  of  tbe  mercury  falls  toward  0  ^  C,  the  tluid  must  Ik^  constantly  ap- 
tated  until  its  lemi)eratore  has  fallen  well  lielow  tlie  probable  frin-'xing 
[Kiint.  Tbcii  the  tbprmometcr  is  lield  still  and  a  sliver  of  ice  dri*pped 
into  the  serum  to  hasten  frt^zing.  The  mercury  promptly  ris<^  to  a 
maxinnim»  which  it  holds  for  a  moment  before  falling  again  and  freez- 
ing*    The  momntiarif  ittdjimiim  is  ihe  ffrrzltKj  poini, 

Tbe  accuracy  of  tbe  thermometer  slionKl  lie  teati^il  in  water  caeh 
time  it  is  til  In*  uschL 

Method  of  Estimating  the  Freezing  Point  of  Urine,— This 
is  preeisi'ly  the  same  as  the  maneuver  tleseribt*d  al>ovc,  except  that  urine 
is  |K>ured  into  the  inner  tube  im^tead  of  blcKul  senini. 

Object  of  Cryoocopy.— The  A  of  a  s^dution  varies  inversely  with 
its  concentration.  The  greater  tlie  concentration,  the  lower  the  A.  Thus 
watery  solutions  have  a  A  below  0°  C.    The  A  varies  inversely  to  tbe 

ific  gravity,  for  the  former  measures  the  nuudw^r  of  moWnlea  in  a 
-solution,  while  the  latter  measures  their  weight,    Tbe  higher  the  speciflo 
gravity  the  lower  tbe  freezing  point. 
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Why,  then,  should  we,  as  practical  urologists,  bother  about  the  freez- 
ing point  ? 

To  answer  this  question  requires  a  brief  review  of  the  history  of 
cryoacopy  as  a  test  of  urinary  function. 

Disadvantage  of  Oryoscopy  of  the  Blood. — Cryoscopy  as  a 
test  of  renal  function  was  first  employed  by  Koranyi.^  He  noted  the  A 
of  the  blood  serum  alone  and  in  connection  with  the  urinary  A.  Kum- 
mell  and  Rumpel  ^  have  published  the  most  extensive  study  yet  made 
of  the  importance  of  the  A  of  the  blood  and  urine  in  clinical  urology. 
Their  conclusions  are : 

1.  When  the  kidneys  are  normal  the  freezing  point  of  the  blood  re- 
mains constant  at  —  0.56°  C. 

2.  A  bilateral  kidney  lesion  increases  the  concentration  of  the  blood 
(lowers  the  A)  and  corresx)ondingly  diminishes  the  concentration  of 
the  urine  (elevates  the  A). 

3.  A  unilateral  renal  lesion  does  not  disturb  the  concentration  of  the 
blood. 

4.  When  the  A  of  the  blood  falls  below  —0.6°  C,  the  function  of 
both  kidneys  is  so  impaired  as  to  prohibit  nephrectomy. 

While  the  general  accuracy  of  these  conclusions  is  conceded,  their 
precise  clinical  applicability  has  been  abundantly  disproven.  Thus 
Israel  cites  a  case  whose  serum  A  was  0.55°  C,  although  one  kidney 
was  destroyed  and  the  other  pyenephrotic.  Wiebrecht  has  seen  a  case 
with  a  single  kidney  almost  completely  destroyed  by  tuberculosis  and  a 
serum  A  of —  0.56°  C* 

On  the  other  hand,  Koranyi  himself  has  reported  a  case  of  uni- 
lateral pyonephrosis  whose  blood  A  was  — 0.68°  C,  before  nephrectomy 
and -0.57°  C.  thereafter. 

Hence  a  normal  blood  A  is  no  absolute  proof  of  renal  sufficiency,  nor 
iso  A  of  — 0.60°  C.  a  contraindication  to  nephrectomy.  Indeed,  cry- 
fjscopy  of  the  blood  has  failed  to  prove  of  real  assistance  in  urology. 

Koranyi's  Theory  of  Urinary  Cryoscopy.— According  to 
Koranyi,  the  glomeruli  filter  from  the  blood,  a  solution  of  sodium  elilorid 
which  passes  into  the  canalicnll,  there  to  undergo  two  ehaiig(*s.  It  1k»- 
tH)mes  more  concentrated  by  resorption  of  some  of  its  water,  and  it  gives 
"p  to  the  blood  sodium  chlorid  in  exchange  for  the  organic  urinary 
^Jids.    This  exchange  is  supposed  to  take  place  molecule  for  molecule. 

The  temerity  of  reducing  physiologic  processes  to  mathematical  for- 
niula;  is  admirably  exemplified  here.  Koranyi's  theory  fits  in  with 
inanv  accepted  beliefs,  but  it  does  not  stand  the  test  of  experiment.    Ac- 

»  BerL  klin,  Wochenachr.,  1889,  p.  97. 

» BeUrdge  z,  klin.  Chr.,  1903,  XXXVII,  7^8. 

»  a.  also  Beer,  Am.  J.  Med.  Sci.,  Feb.  1906. 
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cording  to  it,  other  things  being  exjiial,  the  urine  containing  the 
most  organic  solids  contains  the  least  sodium  chlorid.  But  Albarran, 
by  ureter-catheter  comparison  of  the  urines  from  the  two  kidneys  of 
healthy  persons,  has  shown  that  exceptions  to  tliis  rule  are  about  aa 
numerous  as  examples  of  its  accuracy  (9  cases  for  to  7  against). 

Cryoscopy  in  Ciirrent  Urologic  Practice/ — The  Koranji  for- 
mula  ^^  ^,  is  no  longer  studied,  and  the  more  complex  formubs  of 
NaCl  ° 

Claude  and  Balthazard,  of  Claude  and  Mautier,  and  of  Tesaier  have  not 
achieved  even  a  temporary  popularity.  All  that  has  survived  is  the 
simple  A  and  the  quantitative  A  volume  (p.  82).  There  is  no  evi- 
dence to  prove  that  these  ofiFer  any  advantage  over  Urea  and  U  V,  or 
over  Sp.  Gr.  and  Sp.  Gr.  V  except  by  way  of  cumulative  evidence. 
The  normal  urinary  A  =—1.2°  to  —1.6°  C,  but  varies  widely. 

The  Piiloridzin  Tebt 

Technic. — A  solution  of  phloridzin  is  injected  under  the  skin. 
Caspar  injects  1  c.c.  of  a  0.5-per-cent  solution  (containing  5  mgni.  of 
phloridzin).  Albarran  believes  it  necessary  to  inject  4  c.c.  (2  cgm.  of 
phloridzin).  Kapsammer  injects  1  c.c.  of  a  1-per-cent  solution.  I  have 
always  employed  this  dose.  To  avoid  precipitation  it  is  necessary  either 
to  add  33  per  cent  of  alcohol  or  to  warm  the  liquid  before  using  it 
The  solution  is  sterilized  by  l)oiling. 

If  the  kidneys  are  normal  thoy  begin,  in  fifteen  to  thirty  minutes 
after  the  injection,  to  eliminate  glucose  and  continue  to  do  so  for  from 
two  to  four  hours  thereafter.  If  the  kidneys  are  diseased,  the  elimina- 
tion of  sugar  is  either  delayed  and  slight  or  absent.  Such  is  the  general 
rule;  the  exceptions  we  shall  note  later. 

The  only  ess<»ntial  ccmdition  to  the  test  is  that  there  be  no  patho- 
logic glycosuria  j^n^sent  at  the  time  it  is  made.  The  adminivStration 
of  antipyrin,  jambul,  or  the  salicylates  delays  and  diminishes  phlo- 
ridzin glycosuria,  whilr  rcjK'titiou  of  the  test  induces  an  incrc*ased 
reaction. 

Theory  of  Phloridzin  Qlycosuria. — After  the  injection  of  5 
mgm.  of  phloridzin  tlit*  normal  ki<lneys  habitually  excrete  1  to  2  gm.  of 
glucose.  That  so  great  an  amount  of  glucose*  cannot  come  from  decom- 
position of  the  phloridzin  inj(»ct(»d  is  self-evident.  That  the  glucose  is 
formed  chiefly,  if  not  wholly,  in  the  kidney  has  been  proven  by  the  in- 

*  An  oxcelltTit  description  of  cryofjcopy  may  Ix?  found  in  Bonton  Med.  and  Surg.  J., 
Decemlwr  4,  VMY2  (Bjiilcy)  and  in  Philu.  yfc'd.  J.,  March  21.  1903  (Grim).  Recent 
original  publication.s  attacking  cryoscopy  liavo  apiX'anHl  in  Wien.  klin.  Wochenachr., 
1904  (Kaptuimmcr);  Arch.  f.  klin.  Chir^,  19()G,  LXXIX,  No.  3  (Clairmont);  Beitr. /. 
klin.  Med.,  1908,  LXVI,  No.  4  (Steensraa). 
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jection  of  phloriilzin  into  the  vessels  of  an  isolated  kidnev.  Hence 
phloridzin  glycosuria  has  been  taken  as  an  index  of  kidney  function. 
Caspar,  Kapsamnier,  and  others  see  in  this  test  the  ideal  evidence  of  the 
capacity  of  the  renal  epithelia  to  functionate. 

Phloridzin  in  Urology. —  The  phloridzin  test  of  urinary  func- 
tion, though  first  studied  by  Achard  in  1899,  was  first  applied  to  the 
study  of  surgical  renal  disease  by  Caspar  and  Richter  in  1901.  These 
authors  draw  their  conclusions  from  comparative  tests  of  the  quantity 
of  glucose  contained  in  the  urines  simultaneously  obtained  from  the  two 
kidneys  by  ureter  catheter  at  intervals  of  ten  minutes.  They  take  no 
account  of  the  quantity  of  sugar  eliminated  or  of  the  duration  of  the 
elimination,  but  only  of  its  onset  and  its  comparative  intensity  at  a 
given  moment  (Indeed,  a  clinical  study  of  the  total  elimination  of 
sugar  and  of  the  duration  of  the  process  in  each  kidney  is  often  im- 
practicable.) 

Confirmation  of  the  observations  of  Caspar  rapidly  accumulated 
from  all  sides,  and  the  phloridzin  test  is  firmly  established  as  the  best 
'*  artificial  elimination  "  test  ^  we  possess.  But  its  findings  may  be 
misleading.  It  is  very  sensitive  to  many  disturbing  influences,  some 
known,  some  unknown,  and  while  it  is  almost  w^ithout  exception 
true  that  an  early  (twenty  minutes)  and  generous  output  of  sugar 
guarantees  the  soundness  of  a  kidney,  it  is  not  true  that  a  retarded 
(45-minute)  glycosuria  proves  real  impairment  of  the  kidney  func- 
tion. Beer  has  recently  published  a  number  of  brilliant  examples 
of  the  effect  of  disease  in  the  opposite  kidney  in  retarding  glycosuria 
of  the  normal  kidney.^  I  have  successfully  jx^rformed  nephrectomy 
upon  a  patient  whose  total  urine  showed  no  sugar  until  two  hours  after 
injection. 

In  short,  phloridzin  does  not  mislead  as  to  the  side  of  the  lesion, 
for  the  kidney  whose  rjlyeosiiria  is  the  more  delayed  or  feeble  is  always 
the  more  diseased;  but  it  does  mislead  as  to  the  extent  of  disease  in  either 
kidney,  since  nephrectomy  has  been  successfully  ])erf()rnied  in  the  face 
of  total  bilateral  absence  of  glycosuria.  On  the  other  hand,  an  early 
full  onset  of  glycosuria  is  excellent  though  not  infallible  testimony  to 
tlie  soundness  of  the  kidney.^ 

ClIROMOCYSTOSCOPY 

Teclmic. — Four  c.c.  of  a  4-per-cent  suspension  of  indigo  carmin 
f indigo  sulphate  of  sodium)  are  injected  inio  the  muscle  of  the  buttock. 

'  I.  e.,  a  test  of  the  renal  excretion  of  some  substance  artificially  introduced  into 
the  circulation. 
^Jour.  Am.  Med.  Assoc,  June  13,  1908,  p.  1972. 
»Lenk,  Wien.  klin.  Wochensckr.,  May  21,  1908. 
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As  the  imiigo  ciirrain  is  uot  ilissulvcJ  it  iimy  not  hv  injected  subciitane- 
ously  becaiiise  of  the  resulting  pain* 

In  twenty  to  forty  minutes  tlie  intligo  carniin  begins  to  appear  in  the 
urine  J  tingeing  it  a  greenish  blue. 

The  test  was  introduced  by  Voelcker  mul  Jost^pli/  not  an  a  substi- 
tute for  the  phhjridzin  test,  Init  rather  to  do  away  with  the  necessity  uf 
catbeterizing  the  ureters.  For  the  indigo  earuiin  su  diseo]i>rs  th€*  urine 
(in  most  eases)  that  it  aids  nuUerially  in  tlie  sttuly  of  the  ureteral  jet* 
(*hriiui(>cystoseopy  is  a  sort  of  gloriKed  urcterii*  THeati^seiipy,  Our  eon- 
deniniition  of  the  latter  (p.  4(12)  may  U^  a]iplied  Ut  llit*  fnruter.  In  just 
one  matter  ehroniacystoseo[)V  may  l»e  usefnL  It  aids  us  to  study  mure 
accurately  the  function  of  a  ureter  we  cannot  eatheterize  and  to  find  the 
ureti^r  month  more  readily.  It  has  l>een  employed  as  a  test  of  renal 
function  by  ureter  catheterisuij  but  in  this  rule  it  is  not  so  useful  as 
phloridzin** 


Estimation  of  Urea 


d< 


To  our  raind  the  estimation  of  urea  is  by  far  tbe  most  iuvp+^rtant 
test  of  renal  function.  But  this  estimation  must  l>e  made  intelligently, 
'No  physician  attaches  much  importance  to  the  urea  content  of  an  iso- 
lated sjxKiinien  uf  urine. 

If  in  a  given  space  of  time  one  kidney  excretes  twice  as  much  fluid 
(e,  g,,  2  c.c.)  as  its  fellow  do<*s  (1  e,e. ),  the  former  is  doing  as  nnicb 
vital  work  as  the  latter  if  it  excretes  a  urine  whose  urea  content  is  only 
half  as  grt^at  (e.  g,,  1  per  cent  as  against  2  per  cent).  Yet,  in  spite  of  this 
obvious  fjroposition,  most  ^>f  the  estimations  of  renal  function  are  based 
on  urea  percentage  alone,  Albarran  and  Barringt^T  have  esjjocially  in- 
sisted upon  the  imiKjrtanee  of  always  estimating  tbe  urea  output  in 
centigrams.  This  is  the  best  way  to  compare  tbe  actual  work  of  the 
two  kidneys. 

Let  U8  suppose,  for  example,  that  we  obtain  in  the  same  space  of 
time  from  tbe  right  kidney  10  c.c.  of  urine  cunlaining  1,3  i>er  cent  of 
urea,  and  from  the  left  4  c.c,  containing  2M  ]>er  cent  uf  urea.  At  first 
sight  we  should  say  that  the  left  kidney,  in  excreting  urine  with  so  high 
a  percentage  of  urea,  is  iloing  l>etter  work  than  its  fellow.  Yet  such  is  not 
the  case.  The  right  kidney  is  doing  more  work  by  putting  out  more  urea 
than  it^  fellow.  We  may  express  this  in  the  following  formula,  using  the 
letter  U  for  urea,  V  for  volume,  and  U  V  for  urea  X  volume,  and  ex- 
pressed as  centigrams  of  urea. 


»  Munchener  med.  Wochemchr.,  1903,  L,  2028. 

'  Favorable  reports  of  the  test  have  been  mmle  by  Voelcker  BioqnoM  d.  chir,  Nierem 
Erkrankungeiif  1906,     Sutcsr,    Carres imndembl.  /.  Schweitser  Aerzte,    11M>7,    XXXVII, 


No.  15. 
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In  the  example  taken — 

RU  V  =  1.3  X  10=  13  centigrams  of  urea. 
L  U  V  =  2.3  X    4  =  9.2  centigrams  of  urea. 

Thus  the  right  kidney  work,  as  compared  with  the  left  kidney  work, 

^  ^     R  U         13        ^ ...    ^      t^     R  U  V        130 

18  not  represented  by-^'u"  ="23  "^  ^*  ^'  ^^^*  ^^  jj  ^  y   =  ~^ 

=  1.413.  The  right  kidney,  instead  of  doing  only  about  half  as  much 
work  as  its  fellow,  as  the  percentage  estimation  would  indicate,  is  doing 
almost  half  as  much  again. 

This  example  shows  the  importance  of  working  out  the  equation 

r  jTY'     Until  this  is  done  we  have  no  accurate  measure  of  the  com- 
parative work  done  by  the  two  kidneys. 

Moreover,  these  remarks  apply  to  every  test  of  the  quality  of  renal 
fTinction.     In  densimetry  the  important  point  is  not  R  Sp.  Gr.,  as  com- 

:.     .  t^  X    «      ^       1^       R  Sp.  Gr.  V    .  .    .  ^   , 

pared  with  L.  Sp.  Gr.,  but  ^  ^     ^    v '  ^  cryoscopy  it  is  not  R  A 

.^  ^    ^     RAV.     ^      ^,    .,.  .     ,     ,j,    RSV 

and  L  A,  but  -    *  ^;  m  the  phloridzin  test  it  stiould  be  ,  were  not 

the  difficulties  in  obtaining  this  equation  so  great. 

Thus  in  the  excretion  of  a  given  substance,  X,  the  relative  amount 

R  X  V 

of  work  done  by  tlie  kidneys  is  measured  by  the  fraction  , 

If  this  is  more  than  1  the  right  kidney  is  doing  the  more  work,  if  less 
than  1  the  left  is  superior. 

But  by  this  equation  we  only  measure  the  relative  renal  activity 
during  a  given  time  and  for  a  given  substance  or  grou])  of  substances. 
In  order  to  infer  the  relative  physiologic  activity  of  the  two  kidneys 
from  their  relative  activity  in  excreting  a  given  substance  for  a  given 
space  of  time  certain  conditions  must  be  fulfilled. 

1.  The  patient  must  be  free  from  all  causes  of  renal  excitation 
(P-  72). 

2.  The  examination  must  continue  for  a  sufficient  length  of  time 
(p.  73). 

3.  The  substance  tested  for  must  be  a  good  index  of  renal  function. 
The  urea  test  best  fulfills  this  last  indication.     Cryoscopy  and  den- 
simetry come  second. 

R  X  V 

Under  these  conditions  usually  indicates  the  trite  relative 

Jj   2L   V 

functional  capacity  of  the  two  kidneys. 

Usually,  but  not  always.     The  more  diseased  kidney  may  be  the 

seat  of  some  pathologic  stimulus  that  excites  not  only  jx>lyuria  but  also 

an  actual  increase  in  its  output  of  solids.     That  this  can  only  occur  in  a 
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kidney  of  which  soiiio  part  of  tlio  parenchyma  in  the  8(»at  of  eoni|N'n- 
satorv  hvjKirtrophy  has  already  Ix^n  Hhowu.  Hnt  Hiieh  (*oniiM*iisat(»ry 
hy])ertrophy  may  exist  iu  a  kidney  the  seat  of  sucli  im]x>rtant  lesions  as 
hydronephrosis,  pyelonephritis,  calculus,  or  tuberculosis.^ 

In  order  to  distinguish  the  true  relative  capacity  in  such  casea,  and 
in  order  to  be  as  accurate  as  possible  in  any  case  when  the  difference  in 
urea  output  of  the  two  kidneys  is  not  great,  we  must  have  recourse  to 
other  methods  of  examination,  notably  to  ^^  experimental  polyuria. '* 

Experimental  Polyuria 

Since  the  test  of  experimental  polyuria  has  been  developed  almost 
exclusively  by  Albarran  from  the  physiologic  and  pathologic  data  enu- 
merated at  the  beginning  of  this  chapter,  we  may  best  describe  it  iu  his 
own  words,  as  follows: 

Tlie  diseased  kidney  is  much  more  constant  in  its  activity  than  the 
healthy  kidney,  and  the  more  completely  its  parencliyma  is  destroyed  the 
less  does  its  function  vary. 

Hence  the  comparison  of  the  secretion  of  the  two  kidneys,  even  for  the 
wliole  twenty-four  hours,  does  not  establish  the  exact  functional  relation 
of  the  two  organs.  On  certain  days,  and  at  certain  hours  of  the  day,  the 
disparity  between  the  two  kidneys  is  mucli  more  marked  than  on  other 
days  or  at  other  hours. 

It  is  even  possible  that  the  kidney  which  seems  superior  at  one  examina- 
tion may  seem  inferior  at  a  subsequent  examination. 

Hence  the  comparative  examination  of  the  urine  secreted  by  the  two 
kidneys  during  a  given  time  can  only  give  us  very  vague  notions  of  their 
respective  functional  capacity.  This  remark  applies  to  every  test:  to 
chemical  analysis,  to  cryoscopy  and  to  artificial  elimination  tests. 

It  is  obvious  also  that  the  briefer  the  examination  the  greater  the 
chance  of  error. 

If  instead  of  comparing  the  total  quantity  of  urine  excreted  during  a 
certain  time,  we  compare  tlie  urine  in  a  series  of  fractions  of  this  time,  we 
shall  ]>e  studying  the  actual  functional  activity  (marrhe  funclionelle)  of 
the  two  kidneys.  If,  for  example,  instead  of  collecting  the  urines  for  three 
hours,  and  comparing  the  total  excretion  of  the  two  kidneys  during  that 
period,  we  divide  those  three  hours  into  six  half-hour  periods,  and  thus 
compare  six  specimens  from  each  kidney,  we  can  plot  out  a  curve  for  the 
diseased  kidney  and  another  curve  for  the  healthy  kidney.     By  comparing 


1 


'  Thus  Albarran  in  104  cases  found  the  U  V  e<]uation  accurate  75  times,  inaeeurate 
28  times  (14  times  U  V  equal,  7  times  U  V  greater  on  the  diseased  side,  and  7  timee 
variable,  at  one  examination  accurate,  at  another  inaccurate).  Of  these  28  caws  one 
ha<l  nephroptosis,  10  pyelonephritis,  10  renal  tubercuIosiB  and  7  renal  retention  from 
various  causes. 
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the  progress  of  elimination  from  each  kidney,  as  shown  in  these  curves,  we 
aquire  some  very  important  data  since  we  know  that  the  curve  of  excretion 
in  a  kidney  is  lessened  in  proportion  to  the  disease  of  that  kidney. 

From  numerous  clinical  observations  Albarran  concludes  that  the 
functional  capacity  of  the  two  kidneys  may  best  be  tested  by  comparing 
the  urines  obtained  while  the  patient  is  "  empty  and  dry,"  then  giving 
him  water  to  drink  and  watching  the  effect  of  this  upon  the  relative 
activity  of  the  two  kidneys.    **  This  is  experimental  polyuria." 

To  perform  this  test  Albarran  employs  a  single  ureter  catheter,  size 
6  or  7,  tests  its  tightness  in  the  ureter  by  injection  of  a  colored  fluid,  and 
draws  the  urine  from  the  opposite  kidney  by  a  small  catheter  in  the 
bladder.  Having  thrown  away  the  urine  passed  in  the  first  ten  min- 
utes, he  collects  the  urine  that  flows  thereafter,  as  follows : 

1.  Urine  passed  during  the  first  half  hour. 

At  the  end  of  this  half  hour  he  administers  three  glasses  of  Evian 
water.     (We  employ  ordinary  drinking  water.) 

2.  Urine  passed  during  the  second  half  hour. 

3.  Urine  passed  during  the  third  half  hour. 

4.  Urine  passed  during  the  fourth  half  hour. 

He  thus  acquires  eight  specimens  of  urine,  each  representing  the 
excretion  from  a  single  kidney  for  a  half  hour. 

The  functional  stimulation  due  to  the  water  drunk  begins  in  the 
second  half  hour,  reaches  its  height  in  the  third  half  hour,  and  usually 
begins  to  subside  in  the  fourth  half  hour. 

When  but  one  kidney  is  diseased,  the  result  of  this  examination  is 
as  follows : 

Quantity. — The  curve  of  the  healthy  kidney  rises  rapidly  in  the 
second  and  third  periods,  to  fall  again  in  the  fourth.  That  of  the  dis- 
eased kidney  rises  relatively  little  (or  not  at  all).  Hence  if  the  diseased 
organ  has  been  secreting  more  urine  than  its  fellow,  the  diflFcrence  is 
diiliinished  or  even  overcome  by  the  greater  activity  of  the  healthy  kid- 
ney, while  if  the  healthy  organ  is  already  secreting  a  greater  quantity  of 
urine  the  disparity  increases. 

Quality.  — I'rea  volume  and  A  V  usually  rise  not  so  sharply  as  the 
quantity,  and  more  markedly  on  the  healthy  side,  while  urea  percentage 
and  A  usually  fall  (i.  e.,  A  approaches  0°  F.). 

Albarran  concludes  as  follows : 

A  healthy  kidney  should  respond  to  the  polyuria  excitation  induced  by 
drinking.  The  curve  of  the  quantity  of  urine  should  rise,  while  that  of 
the  A*  iirea  and  chlorids  fall.  These  oscillations  should  be  marked  and 
cover  several  divisions  of  our  chart.*?,  when  the  patient  has  drunk  two  or- 
preferahly,  three  glasses  of  water.  Tlie  curves  of  true  elimination, 
urea  in  centigrams  and  chlorids  in  centigrams  may  show  but  slight  i 


^ 


BSTIiLXTION  OF  THE  BESAL  FUNCTION 


rii?e  or  fall  i  in  ring  pohiina.  jpaking  it  impossible  to  draw  conclusions  with- 
•lur  et}mparmg  the  action  of  the  other  kidney. 
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F:iii.  3». — EmciKXT  Expuuxextjo.  FV^LrrmLjk.  Botb  Kdkkts  Xobmai.  Both  uretera 
^smchtfteriiifti:  oo  «xtr»-<»ebMipr  ilo«.  IVni>i»  thirtT  BUttaic&.  No  p«By  bacteria,  or  caste 
£miL  «i?hjer  s^.  RbdMfrftphT  B^^ttTe.  At  cad  of  fint  period  patient  dnuik  two 
of  waser  aad  15  e.e.  cf  vhatkr. 


Wlien  b«^ch  ki'lneys  ar^  disea^evi  ihe  ouires  may  be  extremely  irregu- 
uii  die  U  V  and  the  A   V  may  fall  iitstead  of  rising.     But  tht 


• 

1    1 

• 

JW 

t  1 

<ff» 

1 

^ 

— 

^c^ 

— 

1 

1 

t     1 

«- 

# 

i 

1 

^ 

-1- 

f 

I      1 

1 

f 

■ 

1      I     J      4 


?^l.   41. — 'zTLT^^Tiz*-:    •Jt-"^.^_^tT>— ^.i   r.^ftTTTttv      >k*-?E  Kr?vVTT»  XoBMAi^    CkthetcT  io 

Hf-    vr^^*r    1.-    *-:-n-~A- -H-'.-  f..  ■•       FVr^.xTts  t.^.-r-i    tt^t *•:*».     At  chI  of  fint  period 


!.■:.■  '-■lj:::    p.  .-— .■ 


lUdi- 
After 


f.j't  */ 


/•T  \  i     i*    •  i< 


'\    :     .5™  :-  .-V  fimm  iU  fettow 


ET«i  s.»f;l   fuir-i   t'»  -^r  t*  r ./ ^-c- . •■ 


THE  TESTS  OF  URINARY  FUNCTION 


87 


In  our  experience,*  the  curves  of  experimental  polyuria  do  not  work 
out  as  accurately  as  Albarran  maintains. 

The  administration  of  three  glasses  of  water  at  the  beginning  of 
the  second  half  hour  may  not  be  sufficient  to  excite  any  polyuria  at  all, 
and  it  is  often  difficult  to  persuade  the  patient  to  drink  more  than  three 
glasses.  A  drink  of  whisky  or  gin  is  often  of  material  assistance.  But, 
even  if  the  polyuria  is  slight  or  absent,  the  test  is  useful,  for  the  com- 
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Ro.  41.— EIxPERnfENTAii  POLYURIA:  AsBPTic  Calcxjli  IN  Left  Renal  Pelvis.  Catheters 
in  both  ureters;  no  extras-catheter  flow.  Periods  thirty  minutes.  At  end  of  first  period 
patipnt  drank  three  glasses  of  water.  No  pus,  bacteria,  or  casts  from  cither  side.  Radi- 
ography with  styleted  catheter  showed  two  stones  in  left  renal  pelvis.  (These  were 
sulwequontly  removed  by  pyelotomy.)  The  left  kidney  (dotted  line)  was  congested 
rather  tlian  inflamed.  It  responded  to  polyuria  more  brilliantly  than  it^  fellow,  but 
with  a  smaller  urea  variation  and  a  disturbcxl  cur\'e.  Note  misleading  features  of  first 
period. 

parison  of  the  urines  obtained  in  separate  half  hours  verifies  the  find- 
ings and  prevents  grave  error  from  arising  tlirough  some  iin8usj)ected 
oversight  in  a  single  observation.  Moreover,  the  healthier  kidney,  of  its 
ov^Ti  accord,  varies  more  markedly  than  its  less  healthy  fellow.  It  is  a 
great  addition  to  our  diagnostic  measures,  if  for  no  other  reason  than 
this. 

The  accompanying  charts  (Figs.  39,  40,  41,  42,  43)  illustrate  per- 
sonal experiences  with  experimental  polyuria. 

Summary 

Xone  of  these  methods  of  determining  the  renal  function  are  ade- 
quate.    Everyone  who  employs  them  depends  chiefly  on  a  certain  * 


"  Trans.  Am.  Assn.  G.  U.  Surg.,  1909,  iv. 
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and  to  a  less  decree  on  others.  Perhaps  the  best  way  to  siiininarizc  the  j 
present  status  of  the  subject  is  to  recite  the  conclusions  of  varioiu  \ 
authors. 

Israel  in  li)03  denied  the  value  of  cryoscopy  and  phloridzin,  assert- 
ing that  they  were  contradictory,  variable,  and  inconclusive.^  lie  cited 
three  cases  of  suc(*essful  nephrectomy  in  spite  of  negative  phloridzin. 

Kovsing  -  de|x»nds  u]K)n  ureter  catheterisni,  aided  by  the  inicroseo|ie 
and  urea  jx^rcentage.  lie  condemns  cryoscopy  and  pldori<lzin.  In 
doubtful  cases  hv  (»x]M)ses  the  *^  other  "  kidney  by  lumbar  incision. 

(^as}x»r  and  Kichter  '^  offer  the  following  conclusions:  Cryoscopy  of 
the  blood  is  **  the  only  theoretically  well-founded  "  method  of  func- 
tional diagnosis.  Of  the  urinary  tests  the  estimation  of  the  onset  and 
tlie  simultaneous  quantitative  excretion  of  phloridzin  is  best,  cryoscopy 
next,  and  the  estimation  of  urea  or  total  nitrogen  per  cent  the  least  im- 
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FiQ.  42. — KxPERiMENTAi.  Polyitria:  Nephrectomy  (by  Dr.  Wataon)  Had  Left  Only  a 
Fra(jmknt  of  Left  Kidney.  Left  kitlnoy  (dottetl  line)  fu(tulou8.  PeriiKls  of  one 
hour.  At  eml  of  j*ecoiul  p<'rio<i  patient  drank  «even  giaisises  of  water.  Fourth  period 
estimate*!.  Pus  an<l  huctoriu  fnnu  both  sides.  After  phloridzin  injection  sugar  was 
excreted  by  right  si<le  in  fourteen  niinut<»s,  by  h'ft  side  in  Heventeen  minutes.  Note 
niisleadiuK  ipiantities  in  first  |M>ri()d,  six>ntan(M)Us  variation  in  second  period,  flat  curv^e 
of  <liseased  ki<iney  and  niish'ading  phloridzin  test  (cf.  Fig.  40). 


portant.     Tliev  eiiiplov  no  volumetric  tests.     They  require  catheterisra 
of  only  one  ureter. 

Allmrraii  ^   jM'rfornis  his  test   with   tlie  ])atient  **  empty  and  dry," 
pref(»ral)ly  in  tlic  early  nn>riiiii<r,  having  ])n'vi(nisly  submitted  the  twenty- 

'  MUtrU.  n.  (I.  (innztjvh.  d.  Mvd.  n.  Chr.,  P.MK^,  ii,  No.  2.     ('asper's  defense  of  his 
theory  appears  in  tiie  same  nutn)>er. 

^  Ilospitnlstidrrula,  1*M)4,  xlvii  and  VM).'},  xjiii.  No.  12. 

»  "  Functional  Diajinosis  of  Kidney  l)is«'ase."  VMU,  translated  by  Bryan  and  Sanford. 

*  KxplonUion  dca  Fofirtiona  rcrialis,  11»0"),  p.  210. 
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{oll^hou^  total  urine  to  chemical  analysis  for  several  successive  days.  lie 
insists  upon  the  size  and  shape  (p.  58)  of  the  catheter  and  rt^iuires 
catheterization  of  only  one  ureter.  lie  discards  urine  passed  during  the 
first  few  minutes,  and  studies  chiefly  the  volume,  the  urea,  the  freezing 
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Fio.  43.— Experimental  Polyuria:  Bilateral  Pyelitis,  Slight  Retention  on  Left 
Side  (PI.  VI).  Catheters  in  both  ureters;  no  extra-catheter  flow.  Periods  of  twenty 
minutes.  At  end  of  first  period  patient  drank  three  glasses  of  water.  Pus  and  bacteria 
from  both  sides.  Radiograph  (Plate  VI).  Note  misleading  features  of  first  period  and 
relative  flatness  of  curve  of  left  kidney  (dotted  line). 

point,  and  the  excretion  of  phloridzin  or  of  methylene  blue.  He  always 
employs  experimental  polyuria,  and  insists  upon  volumetrie  estimation. 
Kapsammer  ^  denies  the  possibility  of  exact  diagnosis  unless  lx)th 
ureters  are  catheterized.  lie  measures  tlie  amount  of  fluid  injccti'd  into 
thebla<l(ler,  leaves  the  cystoscope  in  the  bladder  throughout  the  examina- 
tion, aud  measures  the  bladder  fluid  afterwards  in  order  to  estimate  the 
leakage  alongside  of  the  ureter  catheter.  lie  denies  the  possibility  of 
accurate  volumetric  estimation  (because  of  leakage  and  reflex  p(3lyuria). 
Hede})ends  almost  solely  upon  the  onset  of  phloridzin  glycosuria.  After 
discarding  the  first  few  drops  he  collects  the  urine  for  ten  minutes  for 
the  routine  analysis,  and  thereafter  tests  the  urine  every  five  minutes  for 
^^^T.  As  soon  as  sugar  is  obtained  from  both  kidneys  the  examination 
ij^  closed.  If  sugar  does  not  appear  in  forty-five  minutes,  the  kidney  may 
t«  considered  useless.  Tn  difficult  cases,  if  pus  is  seen  coming  from  one 
^ifleonly  and  that  ureter  mouth  is  markedly  diseased,  the  phloridzin  test 
'^f  the  total  urine  may  l>e  regarded  as  a  test  of  the  more  healthy  kidney, 
«nd  if  the  phloridzin  appears  within  thirty  minutes  this  "  other  "  kid- 
ney may  Ih.»  considered  comyK^tent  to  support  life,  unless  there  be  severe 


^  Niesendiagnostik,  1907,  i,  329;  also  Wien.  klin.  Wocfienachr,,  1908,  xxi.  No.  40. 
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piireiK*Iiymatoiis  iiei)liritia  with  nmnv  cast^^;  for  such  he  employs  tLe  in- 
digtM*armiu  test  an4  oxperiniental  jxtlynria. 

T.  Walker  ^  eiuploys  the  artitieiul  eliiiiiiiation  test,  among  which  he 
prefers  iiietliyleiie  blue,  regarding  it  as  more  eouatant  than  plilori<l/Jn. 

The  views  of  Kummell  eoiKxrning  eryoscopy  of  the  blood  have  ah 
ready  l)eeii  deserik^h 

Here  a  fine  array  of  diverse  opinions  on  what  is  perhaps  the  most 
im|X)rtant  qiiestitm  in  iirohig;^'  to-day.  We  may  sum  up  the  probable 
nieaniiig  of  thi.s  llnWl  as  foHows: 

L  In  every  ease  the  technical  stndy  of  the  renal  function  must  he 
preceded  by  the  routine  examination  of  the  patient^s  f>erson  and  his- 
tory and  bv  one  or  more  urinalyses  of  *'  twentv-fonr-hoiir  "  swcimeus. 

IL  In  certain  imstaiices  this  preliminary  examination  tells  lis  all 
we  nt^ed  to  know  in  order  to  inHtitute  projier  treatment.  It  may,  for 
in.stance,  prove  that  tliere  h  no  renal  lesion,  or  that  the  condition  d<ie5t 
not  retpiire  operative  treatment,  or  that  there  is  closed  pyonephrosis  with 
adequate  urinary  excretion  from  the  opposite  side. 

HI.  But  in  ord(*r  to  make  tliis  diagnosis  more  certain  and  in  order 
to  make  any  diagnosis  at  all  in  otiier  instances,  some  special  lest  of 
urinary  function  is  recpiired. 

IV.  Urinalysis  of  s|M-cimens  obtained  during  fifteen  to  thirty  min- 
utes by  nretjcr  catheter  or  segregation  establishes  a  |i08itivo  diagnosis  in 
almost  every  instance.  In  doubtful  cascis  the  comparison  of  K  U  V  with 
L  U  V  is  particularly  eidight cuing. 

V,  Every  special  test  of  renal  function  (e.  g.,  cryoscopy,  pbloridzin, 
exjjcrimental  ]>oIyuria)  gives  results  in  general  conformity  to  the  tests 
meutioiird  under  I  and  IV.  liut  none  of  these  sj^ecial  tests  are  infal- 
lible; wh(>ii  they  diifer  witli  the  inferences  drawn  from  the  gimeral  exam- 
ination ami  urinalysis  it  is  safer  to  trust  the  latter, 

VL  Tliese  s[VL*cial  tests  are  most  accurate  when  applied  to  the  study 
of  the  relative  funrtion  of  tlie  two  kidneys,  least  accurate  when  applied 
to  the  study  of  their  absolute  function. 

Having  laid  chnvn  these  pro|>ositions,  it  is  safe  to  venture  on  a  discus- 
sion of  the  "  nru*mal  "  urine  as  revealed  by  functional  tests. 

The  Normal  Urine, — The  urine  collected  from  a  mirmal  kidney 
by  ureter  eiithcter  for  one  Iiuur  should  show  the  following  characteristics, 
approximately : 

Quantity — 20  to  30  c.c. 

Urea  percentage — 1.2  or  liigher. 

Total  urea — 0.50  gm.  or  more. 

Phloridziu  liegins  in  fifteen  to  thirty  mlnntea. 


'  "  Estimation  of  the  Renal  Function  in  Urinary  Surgery/*  London,  1907,  also 
Lanc^,  March  2d,  9th,  16th,  1907* 
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Moreover,  these  kidney  findings  must  be  corroborated  by  absence  of 
pus,  albumin,  casts,  and  other  abnormal  ingredients,  as  well  as  by  a 
nonnal  ureteral  orifice  and  regular  ureteral  contractions. 

Albarran  says: 

Study  of  the  total  elimination  does  not  encourage  categorical  state- 
ments. TJrea  elimination  from  a  single  kidney  of  from  1.20  to  1.30  gm. 
during  two  hours  is  adequate  for  an  adult  male.  We  consider  0.75  to 
1.0  gm.  of  urea  in  two  hours  mediocre  and  less  than  this  bad.  But  a 
feeble  woman  may  excrete  normally  but  0.9  to  1.0  gm.,  and  we  have  even 
seen  two  thin,  tubercular,  badly  nourished  women  whose  healthy  kidneys 
excreted  only  0.52  to  0.86  gm.  in  two  hours;  but  both  had  good  experi- 
mental polyuria  curves  and  submitted  successfully  to  nephrectomy. 

A  V  shows  as  wide  variations  as  U  V;  12,000  to  17,000  is  normal  for 
an  adult  male,  8,000  to  10,000  is  mediocre,  6,000  bad.^ 

In  practice  the  normal  kidney  is  often  the  kidney  whose  function  is 
temporarily  impaired  by  disease  of  its  fellow.  Such  a  kidney  may  ex- 
crete urine  that  fails  to  come  up  to  any  of  the  above  specifications,  ex- 
cept 88  to  absence  of  abnormal  ingredients.  Yet  if  the  ureter  contracts 
normally  and  its  orifice  looks  normal,  it  is  quite  within  the  possibilities 
tliat  after  nephrectomy  the  remaining  kidney  will  react  normally  to 
every  test.  The  entire  functional  integrity  of  one  kidney  is  often  not 
demonstrable  by  the  tests  of  renal  function  until  after  removal  of  dis- 
me  in  its  fellow. 

The  Other  Kidney  in  Oontemplated  Nephrectomy.— It  is 
verv'  |)ro}X}!rly  considered  a  disgrace  to  lose  a  patient  by  insuflicicncy  of 
the  remaining  kidney  after  a  nej)hrcctomy,  and  it  is  chiefly  in  order  to 
av«»itl  this  disgrace  that  the  various  systems  of  functional  diagnosis  liave 
l^n  elalx^rated.  J^ut,  as  \vc  have  seen,  they  have  proven  in  the  main 
neither  delicate  nor  accurate  enough  to  serve  this  purposti  fully.  They 
usually  show  which  kidney  is  the  more  diseased,  but  they  do  not  show 
accurately  the  functional  capacity  of  its  healthier  fellow. 

The  difficulty  with  all  these  tests  is  that  they  have  not  l)een  tried  by 
a  sufficient  number  of  jwsitive  results ;  i.  e.,  deaths  by  renal  insufficiency 
after  nephrectomy.  Moreover,  it  is  obvious  that  the  danger  to  the  re- 
inaiuing  kidney  from  nephrectomy  by  one  surgeon  is  not  comparable  to 
tlie  danger  from  the  same  operation  done  by  anotlier  surgeon. 

The  Diagnosis  of  Slight  Benal  Insufficiency.— The  diag- 
nosis of  slight  degrees  of  renal  insufficiency  has  been  intimately  studied 
only  by  Albarran.  His  test  of  artificial  polyuria  is  the  only  one  that 
21IUS  to  distinguish  slight  variations  in  renal  sufficiency.  Whether  it 
^ill  live  up  to  his  claims  the  future  must  decide. 

'  These  figures  are  obtained  by  multiplying  the  quantity  in  c.c.  by  the  A  in  hundredths 
of  a  degree. 
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GoNiiHKiiEA  is  Jill  aeiUf  infect iou8  disease  caused  hy  the  gt>nococciis. 
Its  nsiial  inaiiiiVstulitni  is  a  l<H-al  iuHaimnatinn  uf  die  infeetcJ  ?^iir- 
face.  Tills  iiiHaiimiation  h  elmracterized  priumrily  by  redness,  swell- 
ing, and  exudation  of  pna.  It  extends  by  direct  continuity  and  rarely  t»y 
entrance  of  the  goiioeneeiis  into  the  eireidation.  Thus  gonorrhea  is  usi 
ally  a  Im-al  iuMauiiuatioM,  rarely  a  general  infection. 

The  usual  {xirial  of  infection  in  the  male  ia  the  urethra,  in  the  fern 
the  vulva  or  the  urethra.  The  disease  is  usually  transmitted  by  sexual 
intercourse,  Indiret^t  transmission  by  means  of  ebitliing,  etc.,  infect 
with  gonorrheal  pus  is  extremely  rare,  bntl*  Ix^cause  of  the  relative  i 
niunity  to  g<inorrhea  of  the  .^Ivin  and  the  mouth,  the  only  surfaces  wi 
which  such  articles  are  likely  to  come  in  contact,  and  also  because  tl 
coccus  perishes  as  soon  as  the  secretion  containing  it  dries. 

Infants  anil  young  chihh-en  are  intinitely  more  susceptible  than 
adults  to  gonorrhea.  Indirect  transmis8i<*n  of  the  disease  is  a  frequent 
cause  of  gonorrheal  vulvo-vaginitia  in  little  girls.  I  have  never  even 
beard  of  an  instance  of  indirect  transuiission  in  the  adult  male. 

The  t>nly  other  part  of  tlie  body  likely  to  Ih_*  infected  with  gonorrhea 
is  the  ocular  conjunctiva.  The  well-known  freipiency  of  gonorrheal  con- 
junctivitis neiinatoruui  is  evidence  of  this  snscc|>tibility  in  infants,  but 
the  relative  infrequcncy  of  gonorrheal  conjunctivitis  in  later  life  is  l>est 
explained  by  the  theory  that  tlie  conjunctiva  of  the  adult  has  lost  its 
excessive  sensitiveness  to  the  gonoeoccus.  How  else  explain  the  fact  that 
among  tlie  innumerable  filthy  gonorrbeics  who  throng  our  venereal  clin- 
ics conjunctivitis  is  almost  an  unknown  eomplicatitm  i!  It  is  not  con- 
ceivable that  their  inunnnity  is  due  either  to  the  cleaidiness  of  their 
hands  or  to  the  fact  that  tliese  dirty  bands  keep  away  from  their  eyes. 
That  an  adult  eye  is  occasioruiUy  inoculated  only  increases  our  wonder 
that  more  are  not. 

Genitals  and  eyes  apart,  the  human  integument  is  almost  immune 
gonorrhea.  Tlie  rectum  may  l>e  imnndated  by  sodomy  or,  in  the  female, 
by  dri]ipings  from  the  iTdlanuM]  vulva,  A  very  few  instances  attest  the 
fact  that  the  skin  and  tlie  buccal  and  nasal  mucous  membranes  may  bo 
inoculated. 
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The  iini^rtana^  of  gonorrhea  to  the  coininiinity  rests  chiefly  uixm 
three  factors:  lirst,  its  transmissibility  by  sexual  intercourse;  second, 
its  rebelliousness  to  treatment,  its  capacity  to  extend  to  the  uttermost 
parts  of  the  urinary  and  genital  mucous  membranes  and  its  involvement, 
no  less  terrible  for  being  rare,  of  the  whole  economy  in  gonococcus  sep- 
ticemia ;  third,  its  chronicity  and  latency,  which  deceive  the  patient  and 
even  his  physician  into  the  belief  that  the  disease  is  cured  until  a  new 
outbreak  in  the  patient  himself,  or  infection  of  a  sexual  partner,  or,  if 
the  patient  be  a  parturient  woman,  of  the  eyes  of  her  child,  reveals  the 
inveteracy  and  virulence  of  the  disease. 


PREVALENCE   OP  GONORRHEA 

Prevalence  in  the  Army. — The  prevalence  of  gonorrhea  in  the 
arm?  of  the  United  States  is  a  rough  measure  of  its  prevalence  in  cities 
among  young  adult  males.  Age,  temptation,  and  protection  are  approxi- 
mately the  same  in  each  case. 

The  figures  given  in  the  Surgeon  General's  Report  for  1908  are  the 
foDowing : 

Mean  enlisted  strength  of  the  army — 53,803  men. 

Number  of  cases  of  gonorrhea  treated  during  the  year  1907 — 5,782 
(of  whom  1,942  were  in  the  Philippines). 

Days  sick— 134,795. 

Discharged  as  unfit  for  duty — 58. 

Died— 1. 

This  means  that  during  the  year  1907  more  than  12  per  cent  of  the 
army  had  gonorrhea  (in  the  United  States  10.768  per  cent,  in  the  Phil- 
ippines 18.719  per  cent).  The  average  duration  of  the  disease  was  about 
twenty-three  days.^ 

One  per  cent  of  the  men  diseased  were  discharged  as  unfit  for  duty. 

Let  us  compare  gonorrhea  with  other  diseases.  In  prevalence  it 
stands  easily  first,  with  malaria  (6.319  per  cent)  second,  enteritis  and 
diarrhea  (4.926  per  cent),  bronchitis  (4.743  j)er  cent),  and  influenza 
(4.046  per  cent)  following.  In  noneffectiveness  (number  of  days  sick) 
gonorrhea  is  again  first  (36.93  per  cent),  followed  bv  the  other  venereal 
diseases,  syphilis  (15.367  per  cent),  and  chancroid  (14.567  per  cent), 
and  with  tul)erculosis  (14.271  per  cent)  fourth.  As  a  cause  for  dis- 
charge from  the  army,  however,^  gonorrhea  (58)  stands  fourth  to  tuber- 
culosis (177),  syphilis  (94),  and  insanity  (79).     As  cause  of  death  it 

*  Many  a  case  of  chronic  urethritis  is  not  called  to  the  attention  of  the  medical  officer. 
From  infection  to  positive  cure  in  civil  life,  the  average  duration  is  about  fifty  days. 

'  The  detail  given  is  "  chronic  gonorrhea,"  21 ;  epididymitis,  3;  ophthalmia,  8;  rheuma- 
tism, 20;  stricture,  2;  other  results,  3. 
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is  insignificant ;  only  5  deaths  due  to  gonorrhea  are  recorded  in  the  Su^ 
geon  General's  Keports  for  the  last  decade. 

From  these  figures  it  is  evident  that  the  immediate  results  a  young 
man  may  exjiect  from  a  well-treated  gcmorrhea  are  an  acute  sicknetf 
lasting  a  month  or  so,  with  about  one  chance  in  a  hundred  of  grave  or 
permanent  impairment  of  function,  and  practically  no  prosixMrt  of  deatL 

But  these  figures  do  iK)t  show  the  chronic  gonorrhea,  the  sterility, 
the  prolonged  infectiousness  that  are  the  really  important  elements  in  the 
prognosis  of  chronic  g^morrhea  in  the  male. 

Prevalence  in  Civil  Life. —  The  prevalence  of  prostitution  and 
sexual  promiscuity  in  our  cities  makes  gonorrhea  endemic  among  their 
{K)pulation;  smaller  towns  suffer  in  proportion  to  the  laxity  of  their 
morals  and  their  proximity  to  urban  centers,  while  the  countryside 
is  subjected  to  epidemics  of  the  disease  by  the  return  of  the  Prodigal 
Son. 

In  1901  the  "  Committee  of  Seven  "  ^  reported  that  there  were  ap- 
parently 162,372  patients  suffering  from  venereal  disease  in  New  York 
City,  and  of  these  nearly  1)0  per  cent  were  gonorrheics.  There  were 
15,961)  cases  of  gonorrhea  actually  reported,  of  which  1,941  were  in 
women  and  488  in  children.  Of  these  children  265  had  purulent 
ophthalmia,  218  vulva-vagi  nit  is,  5  urethritis. 

Morrow  estimates  ^  that  60  jier  cent,  Forscheimer  •  that  51  per  cent  of 
the  adult  male  population  of  the  United  States  have  gonorrhea.  He 
adds :  '*  Twenty  ix?r  cent  of  tlies<?  yoinig  men  will  become  infected  be- 
for(»  their  tw(^uty-first  year,  over  60  per  cent  before  their  twenty-fifth 
year,  and  more  than  80  jxir  cent  before  they  pass  their  thirtieth 
year." 

Among  women  gonorrhea,  though  more  severe,  is  less  common  than 
amcmg  men.  In  the  statistics  given  alnwe  the  i)roportion  of  men  to 
women  is  16  to  1.  It  is  shocking  to  learn  that  almost  one  third  of  the 
re|)orte(l  cases  of  gonorrhea  occurred  in  nuirried  women,  to  whom  the  in- 
fecti(m  had  l)een  conveyed  by  their  husbands.  Nine  hundred  and  eighty- 
eight  cases  of  marital  infection  were  re]K>rted,  and  the  unreported  cases 
were  Indieved  t4)  Ik»  six  times  as  numerous. 

Add  to  this  the  ghastly  array  of  48S  children  with  ocular  and  genital 
gonorrhea.  Truly  the  much-hcraldeil  si/pltllis  insontium  pales  before 
gonorrhea  insotillutn  ! 


»  Medical  Xewa,  DeceinlKjr  21,  WHY,). 

*  "Social  Diwiiscs  and  Marriiigc."  Also  Trans.  Am.  See.  Sanitary  and  Moral 
Prophylaxis,  VMH\,  i,  IS. 

*  hofdon  Miti.  ntui  Surg.  Jour.,  Aug.  C},  11M)S.  The  statistics  of  gonorrhea  in  Ger- 
many and  Austria  are  given  hy  Krl>  {.\funirh.  med.  Wtychen^chr.,  1906,  liii,  p.  2329, 
and  1*K)7,  Xt).  31)  and  Blaschko  {Ztits-hr.  /.  Behimplumj  d.  (HeftchlecUk,,  1*H)7,  vi,  No. 
1).     Erb'a  cont^sntions  are  approved  in  Jour.  Am.  Med.  Assoc.,  1907,  xlix,  44. 
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DURATION   OP  THE   DISEASE 

"  A  gonorrhea  begins  and  God  alone  knows  when  it  will  end,"  said 
Bioord  more  than  a  generation  since;  and  the  aphorism  is  as  true  to- 
day as  the  day  it  was  uttered.  Where  tliere  are  no  glands  (e.  g.,  in  the 
conjunctiva)  gonorrhea  runs  an  acute  course  and  then  disappears;  but 
in  the  genital  passages  it  shows  a  marked  tendency  to  become  chronic  by 
causing  chronic  glandular  catarrh  and  peri-glandular  sclerosis. 

From  the  male  urethra  the  gonococci  usually  disappear  within  six 
months.  Persistence  of  gonococci  for  more  than  eighteen  months  in 
the  male  urethra  is  exceptional.  The  catarrh  may  well  continue  longer 
than  this,  but  it  is  kept  alight  by  the  associated  microorganisms  that 
persist  after  the  gonococcus  has  disappeared. 

The  exceptional  case  whose  gonococci  remain  alive  and  at  least  po- 
tentially virulent  for  two  or  three  years — I  have  not  known  them  to 
persist  any  longer — proves  the  possibility  of  an  indefinite  infectiousness. 
Indeed,  the  infectiousness  of  gonorrhea  in  the  male  is  comparable  to 
that  of  typhoid  fever.  Most  cases  last  an  indefinite  number  of  weeks 
and  are  cured.  A  small  number  continue  infectious.  It  may  be  a  mat- 
ter of  great  delicacy  to  determine  the  persistent  infectiousness  of  a  given 
case.  But  this  does  not  alter  the  fact  that  almost  all  are  cured  within  a 
few  months. 

But  gonorrhea  in  the  female  is  a  very  different  matter.  Conservative 
gynecologists  are  entirely  unwilling  to  set  any  limit  to  its  infectiousness 
and  are  confessedly  incompetent  in  some  instances  to  cure  it,  in  others  to 
say  whether  it  is  cured  or  not.  I  have  known  a  woman  to  infect  her 
partner  seven  years  after  her  own  infection. 

To  be  sure  most  women,  like  most  men,  recover  from  gonorrhea  in 
a  few  months.  But  the  exceptions  in  women  are  much  more  indefinite 
in  duration,  much  more  difficult  of  diagnosis,  much  more  rebellious  to 
treatment. 

The  vulvo-vaginitis  of  young  children  is  exceedingly  intractable.  It 
commonly  lasts  for  years. 

GRAVITY   OF  THE   COMPLICATIONS 

The  local  inflammation,  which  is  all  that  most  patients  see  in  a  gon- 
orrhea, is  actually  the  least  of  its  dangers. 

Apart  from  the  danger  of  conjunctival  infection,  which  is  common 
to  l)oth  sexes  but  rare  in  the  adult,  the  complications  due  to  direct  ex- 
tension of  the  disease  are  different  in  the  two  sexes. 

In  man  the  complications  are  almost  entirely  imder  the  control  of 
the  skillful  physician  with  a  faithful  patient.  But  both  are  rare,  and 
patients  in  the  poorer  classes  have  neither  the  means  nor  the  leisure  to 
avail  themselves  of  the  resources  of  medicine.     Among  our  dispensary 


96  GONORRHEA:  ITS  SOCIAL  ASPECTS  AND  PREVENTION 

patinits  \\\v  gn^nivv  iuiiiiIkt  siifftT  the  ])aii^  of  au  aciiU*  jMistoriiir  iin»- 
tliritirt,  and  some  U)  jkt  cent  to  20  ]kt  cent  suffer  acute  epi<Ii<lyniitiiS 
which  in  i)erhai)s  one  (juarter  of  these*  is  bilateral  and  results  in  sterility. 
Chronic  urethritis  or  prostatitis  result  in  fully  70  j:er  cent  or  80  per  cent 
of  these  cases,  and  severe  urethral  stricture  in  a  small  ijcrcentage. 

Sexual  neurasthenia  follows  gonorrhea  in  5  jier  cent  to  10  jK^r  cent  of 
clinic  cases. 

Among  our  Avealthy  patients,  who  are  well  treated  from  the  onset  of 
their  disease,  epididymitis  com])licate8  less  than  .5  per  cent,  chrouic 
urethritis  and  prostatitis  less  than  20  per  cent,  and  stricture  is  alto- 
gether excej)tional.  IJut  even  the  wealthiest  jjatient  may  not  be  willing 
or  able  to  command  good  treatment  at  the  onset  of  his  gonorrhea,  so  that 
more  than  half  the  patients  trcate<l  in  the  ofBce  of  the  specialist  suffer 
from  chronic  gonorrhea. 

Such  complicatiims  as  prostatic  and  jK^riurethral  abscess  and  pyelo- 
nephritis are  rare  in  the  clinic,  extremely  rare  in  private  practice. 

In  women,  on  the  other  hand,  grave  com])lications  are  common.  In- 
vasion of  the  uterus,  the  uterine  a(hiexa,  and  the  i)eritoneuni  were  noted 
in  40  i)er  cent  of  the  women  re})orted  to  the  Committee  of  Seven. 

Gonorrhea  reaches  the  uterus  in  20  per  cent,  the  tubes  in  5  per  cent 
of  cases,  says  Schmidt^ 

This  invasion  of  the  female  generative  organs  takes  place  either  at 
the  time  of  infection  or  after  the  birth  of  the  first  child.  For  the  gim- 
orrhea  may  subside  and  become  latent  in  the  glands  of  the  uterine  cen-ix 
until  pregnancy  excites  a  congestion  that  increases  the  virulence  of  tlie 
gonococci.  By  these  the  child's  eyes  arc  endangered  at  birth,  its  mother's 
uterus  and  tubes  inunediately  thereafter. 

GonorrlH»a  of  the  uterus  and  tuln^s  usually,  though  not  always,-  im- 
plies sterility.  Hence  this  sterility  is  total  if  the  wife's  tubes  or  uterus 
are  promptly  infe<*ted ;  it  is  the  so-called  one-child  sterility  if  they  are 
infected  at  the  time  of  parturition,  ^^'eisser  and  Bunun  agree  that  the 
gonococcus  causes  about  *M)  per  cent  of  sterility  in  women,  while  Mor- 
row stat<»s  •*  it  is  res]M)nsible  for  fully  half  of  involuntary  sterility. 

But,  Ix^sides  <lepriving  a  wonuin  of  her  children,  gimorrhea  may  ren- 
der her  a  jHTUiauent  invalid,  may  even  cost  her  her  life.  It  is  a  curious 
fact  that  gonorrhea  in  women  is  either  much  milder  or  much  more  severe 
than  the  disease  in  man.  Some  wouien  are  so  little  inconvenienced  by 
it  that  tliev  do  not  feel  tlu'  ucmmI  of  summoning  a  physician.  Others  are 
overwheluK^d  by  acute*  sal])ingitiri,  jx'lvic  abscvss,  ]x*ritonitis  even;  they 
must  either  undergo  a  (•a])ital  ojM'ration  or  <lie.     Still  another  class  suffer 


*  Zeitschr.  f.  (ich.  u.  (tijn.,  vol.  xxi. 

'  Moskowitz  has  retx>rto<l  n  tiihal  proKnancy  coexisting  with  pyosalpinx. 

•  Am,  Joum,  of  Surgery,  11H)6,  xx,  23G. 
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relatively  less  from  the  tubal  or  uterine  complications  at  first ;  they  are 
not  mortally  ill,  but  they  are  up  one  day  and  down  the  next,  semi-in- 
valids all  the  time,  with  scarce  a  hope  of  release,  unless  it  be  by  oJipho- 
rectomy,  a  capital  operation,  implying  loss  of  the  faint  remaining  hope 
of  children  and  perhaps  a  continued  invalidism  thereafter. 

Compared  with  tliese  major  evils  the  danger  of  infection  of  the  eyes 
by  the  fingers  or  to  the  rectum  by  drips  of  vaginal  secretion  is  nothing. 

Children  are  doubly  endangered  by  gonorrhea.  In  the  first  place, 
their  eyes  are  in  imminent  danger  of  inoculation  at  the  moment  of  par- 
turition. From  such  inoculation  is  said  to  result  more  than  one  third  of 
congenital  blindness. 

In  the  second  place,  the  infant  or  the  young  child  remains  peculiarly 
susceptible  to  gonorrheal  infection.     Its  eyes  or  its  genitals  may  be  the 
portal.    Gonorrheal  conjunctivitis  and  urethritis  (in  the  male)  present 
no  very  peculiar  characteristics  in  the  infant.     But  gonorrheal  vulvo- 
vaginitis in  little  girls  has  a  horror  all  its  own.     The  quite  inexplicable 
readiness  of  infection,  the  rebelliousness  to  treatment,  the  grave  and  life- 
long complications  make  it  seem  one  of  the  crudest  of  known  maladies. 
The  last  count  in  the  indictment  of  gonorrhea  is  systemic  gonorrhea, 
often  spoken  of  as  gonorrheal  septicemia  or  gonorrheal   rheumatism. 
Systemic  gcmorrhea  is  very  grave,  quite  rare,  and  fairly  controllable.    It 
is  grave  in  that  it  causes  iritis,  endocarditis,  a  very  chronic  tyjx5  of 
chronic  rheumatism,  and  many  other  lesions.     It  is,  fortunately,  rare; 
its  frequency  being  estimated  at  about  1  per  cent  of  cases  (Kolle  and 
Hetsch  say  0.7  per  cent;  Ward  says  1.2  jjer  cent).     Of  its  control  there 
is  no  absolute  certainty.    The  disease  in  most  instances  progresses  slowly 
to  s{x>ntaneous  cure.     Our  modern  sera  and  toxins  are  a  great  help  in 
treatment.     Taking  all  in  all,  the  horrors  of  gonorrheal  rheuinatisin  are 
more  talked  about  than  they  deserve.     Only  20  of  the  5,7S2  gcmorrheics 
in  the  army  were  j)ermanently  incapacitated  by  it. 

SOCIAL    IMPORTANCE    OF   GONORRHEA 

The  social  importance  of  gonorrln^a  depends  upon  its  prevalence,  its 
transmissibility,  its  grave  results  in  women  and  children,  and  the  steril- 
ity in  which  it  so  often  results. 

Prevalence. — A  disease  that  attacks  more  than  half  our  young 
men,  a  disease  that  affects  thousands  of  children  and  hundreds  of  thou- 
sands of  women,  is  important  to  society  by  its  prevalence  alone. 

TransmiBSibility.— A  disease  that  enters  the  family  almost  ex- 
clusively through  illicit  sexual  contact,  a  disease  that  may  l)e  transmitted 
long  after  the  patient  thinks  himself  or  herself  well,  a  disease  that  may 
be  transmitted  to  the  wife  from  the  prostitute  via  the  offending  husband, 
a  disease  that  may  be  passed  from  the  wife  thus  innocently  infected  to 


98 


GONORRHEA:   ITS  SOCIAL  ASPECTS  AND  PREVENTION 


the  eyes  of  hor  infant  at  birth  ur  tu  its  genitals  thereafter,  is  eminently 
iinjKjrtant  to  scM^iety. 

Grave  Besijlts. — A  diisease  that  ineoniiiioJes  the  nmn  and  inay 
invalid  the  woman,  a  disease  that  is^  the  eauae  for  most  of  the  major 
gynecology  of  to-day,  a  disease  that  nnsexes  thousands  of  women,  that 
makes  chronic  invalids  of  many,  duit  kills  not  a  few,  a  disease  that  in 
this  country  eauses  fnun  one  (juarter  to  one  half  of  the  congenital  hlind- 
neas,  that  is  accountable  for  about  one  third  of  the  blind  in  our  asyluma, 
is  a  reid  jK'ril  to  sm*iety. 

Sterility. — A  disease  that  causes  fully  50  jier  cent  of  the  involun- 
tarily sterile,  or  one-child  sterile  marriages,  that  destroys  the  power  of 
procreation  in  man  as  well  as  in  woman,  is  indeed  a  peril  to  the  race. 


SOCIAL    REMEDIES 

Three  types  of  remedy  for  gonorrhea  are  submitted  to  society : 
I  n  d  i  V  i  d  n  al  ]>re ven  t  i  on , 
MetlRtda  of  dealing  with  prostitutes. 
The  moral  campaign. 

To  discuss  fully  the  relative  merits  of  the  three  would  require  a  vd 
ume.^  Suffice  it  to  say  here  that  an  individual  prevention,  iiijeetion 
the  urethra  after  a  suspicions  intercourse  (p,  217),  though  diniiuishing 
greatly  the  dangt^r  *»f  infection,  does  not  entirely  eliminate  it.  Segre- 
gation and  reglementatiun  of  prostitutes  is  successful  in  proportion  to 
the  intelligence  with  which  it  is  conducted,  while  the  moral  campaign, 
the  attempt  to  bring  venereal  disease  and  ull  sexual  nuatttn's  out  into  the 
light  of  day,  seems  the  only  way  to  get  at  the  root  of  the  evil 

Reglementation  is  employed  with  notable  failure  in  France,  with 
mediocre  success  in  Germany.  In  our  country  it  is  iuipriictical)le.*  It 
fails  in  theory  by  not  quarantining  the  nuiles,  in  p>raetiee  by  not  quaran- 
tining "  illicit "  females,  the  lewd  housemaid  or  shop  girl,  and  the 
errant  widow. 

The  moral  campaign  of  education  to  old  and  young  still  has  its  spurs 
to  win.  It  is  very  full  of  promise.  The  notion  that  chibl  and  bride 
need  education  in  matters  sexual,  and  ihnt  the  boy  ncK^ds  clean  ideas  on 
these  subjects  is  a  new  one.  But  it  is  hard  to  see  how  such  education 
can  fail  to  save  many  innocents  from  venereal  disease  and  from  moral 
woes  far  worse. 

^  The  important  piiljlications  on  these  mibjectJ  are  discussed  in  the  various  societies 
of  Sanitary'  and  Moral  Prophylaxis  and  of  Social  Hygiene,  Reference  may  be  made  to: 
Trans,  Am.  Soc.  Sanitary  anti  Moral  Prophyhxh^  BulLmc.  fran^.  de  prophyiaxis  sani- 
taire  et  morale,  miUeilun^end.  Deuisch.  Ge^ellacfiaft  z,  Bekampf  d.  Gescfdechtskrankh. 
Also  to  the  publicationB  of  the  Chicago  Soc,  of  Social  Hygiene  and  the  N,  Y.  Ass'n  for 
the  Blind. 

'  "The  Social  Evil/'  Putnam  and  Co, 


CHAPTER   VIII 
THE   GONOCOCCUS 

That  the  gonococcus  is  the  cause  of  gonorrhea  is  no  longer  a  subject 
for  discussion.  Ricord's  "  recette  pour  attraper  la  chaude-pisse  "  is  an- 
swered by  the  aphorism  of  Marcel  See :  "  La  plus  belle  femme  du  monde 
ne  pent  donner  que  ce  qu'elle  a."  No  person  can  impart  or  acquire 
gonorrhea  except  by  imparting  or  acquiring  the  gonococcus. 

The  gonococcus  is  a  nonmobile  diplococcus,  occurring  within  as  well 
as  without  pus  and  epithelial  cells.  It  stains  readily  with  the  familiar 
anilin  dyes.  It  does  not  take  the  Gram.  It  will  not  grow  on  the  usual 
culture  media*  It  produces  endogenous  toxins.  It  cannot  be  inoculated 
open  animals. 

Microscopic  OliaracteristicB. — When  a  drop  of  gonorrheal  pus  is 
properly  stained  and  examined  through  an  immersion  lens  of  ^V  aper- 
ture, the  gonococci  seen  present  the  following  characteristics : 

1.  It  is  a  diplococcus.  Each  individual  of  a  pair  is  D-shaped  (cof- 
fee-bean shaped),  with  the  flat  (or  slightly  concave)  border  opposed  to 
its  fellow,  so  that  the  couple  form  an  ovoid  made  up  of  two  se])arate 
hemispheres.  The  length  of  the  pair  averages  about  1.0  jix,  and  the  inter- 
space is  about  half  as  wide  as  either  segment. 

2.  The  diplococci  are  found  grouped  in  pairs,  fours,  and  other  mul- 
tiples of  two,  showing  a  tendency  to  rectangular  dis])()sition,  in  marked 
(^>ntrast  to  the  irregular  massing  of  staphylococci  and  the  linear  ar- 
rangement of  streptococci. 

3.  The  gonococcus,  Avhen  it  occurs  in  pus,  is  found  both  within  and 
without  the  pus  and  the  epithelial  cells.^  Indeed,  the  most  characteristic 
groups  are  met  with  inside  the  cells.  The  extracellular  gonococci  may 
W  scattered  or  irregularly  grouped,  but  the  intracellular  s])ocimens 
prt^sent  a  greater  regularity  of  arrangement.  Without  being  mathe- 
matically distributed,  there  is  still  a  certain  symmetrv  in  the  grouping, 
an  absence  of  jumbling,   which   the  observer  soon  Icarus   to   appreci- 

'  There  is  no  close  clinical  relation  between  the  intracellular  or  the  extracellular 
position  of  the  gonococci  and  the  grade  or  the  stage  of  the  inflammation.  Every 
specimen  contains  gonococci  both  inside  and  outside  the  cells,  and  in  no  definite  pro- 
portion. At  the  onset  and  at  the  close  of  the  infection  the  organisms  arc  more  com- 
monly extracellular,  but  clinical  exceptions  to  this  general  rule  are  numerous. 
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ate  at  a  planet'  aii<l  which  our  j)hitcs  attempt  to  n'^pnHliioo  (Plato  II, 
Fi^'s.  1,1'). 

Such  are  tlu^  characteristics  of  the  gonococ'ciw.     It  is  a  double  D 
diploi'occns  (wcnrriiif^  iiitracclhilarly  and  in  tvpical  grouiM.     But 
characteristics  arc  sometimes  shared  hy  other  hacteria  met  with  in 
thral  ])iis.     Wc  mnst  look  further  for  a  distinguishing  feature. 
we  find  in  the  reaction  of  the  gr»n<xHjecus  to  the  Gram  stain. 

Gram  Beaction. —  (ionococci  do  not  take  "  the  Oram."  This 
tliat  if  thest*  co<*ci  are  stained  first  with  an  anilin  dye  and  then 
Lugol  reagtMit  (sc*e  lielow)  the  resultant  stain  may  be  washed  from  tbe%* 
from  the  cells,  from  many  other  bacteria,  but  not  from  staphylococci  ui 
other  (iram-j>ositivc  c(x*ci  which,  under  the  microacojie,  otherwiae  itj. 
semble  true  gon^K'occi.  Hence,  wh(»n  the  Oram  stain  is  ajiplicdy  li 
ough  washing  with  alcohol  leaves  the  c(»lls  and  gonococci  colorless, 
the  |)seudog«>n(K*fK'ci  stand  out  in  Indd  relief,  staine<l  darkly  by  the 
bined  color  of  the  anilin  dye  and  the  Gram  stain. 

In  or<ler  to  nuike  the  eifect  of  the  Gram  stain  more  apparent,  it  Si 
custouuiry  to  restain  the  evils  ami  gonoc(K*ci  with  a  contrasting  color,  in 
onler  that  the  true  gonoccK'ci  may  1h»  visible  for  direct  comparison  with 
the  false  (Plate  II). 

Preparation  of  the  Specimen. — From  what  has  Ixien  said  in  the  pre- 
ceding paragrai)hs,  it  is  clear  that  recognition  of  the  gonococcus  dependa 
u]H)n  the  j)ro])er  ])reparation  of  the  siKH'imen — the  projier  perfonnaMI 
of  the  (iram  test — and  while  the  test  is  not  complicated,  it  is  delieiK 
an<l,  like  so  many  other  laboratory  methods  that  ap]K^ar  entirely  aimfV 
wIkmi  one  is  familiar  with  them,  it  d(K»s  not  succeed  at  the  hands  of  At 
iM'ginner.  Hence  every  practitioner  is  by  no  m(*ans  competent  to  per- 
form and  int<Tpn't  the  (Jram  stain;  but  anyone  who  can  smear  a  slide 
and  focus  a  micr<»sc<»]K*  may  iwvome  comjietent  by  practiw. 

I.  The  Sfiirar. — A  very  snudl  droj)  of  the  pus  to  lie  examined  if 
jilaced  u|M>n  a  ch'an  glass  slid(».  I'pon  this  another  slide  is  dropped,  the 
Iwn  pressed  togi-thrr  and  slid  apart.  This  leaves  each  n»vere«l  with.a 
thin  tihn  of  pus  ( ili<>  thinner  the  I  Hotter).  Kach  is  then  dried  by  cvaporih 
tion  at  a  genUe  heat  an«l  fix<'<l  by  rapidly  ]»assing  it  tlinK'  or  four  tinm 
tliruu^rJi  the  thiine  of  a  s])iril  himp  (»r  a  l>uns<*n  bunuT. 

II.  7V/r  /•'//•.s7  SInln.-  One  nf  tin-  lilnis  is  now  coven^l  with  Pal- 
fanl's  solution.* 

This  is  Irt't  on  for  tliree  minut<'s,  tlu*  exc(^ss  washeil  oflF  with  water 

'  Anilin  oil.  .S  part>:  ali-oluti'  al<M»linl.  7  parts:  ilistilliHl  water,  ftO  parts.  Shake  for 
two  niinutrs.  TiltiT  tlin>u>:h  nioisttiuMl  pa|HT  until  (iltrato  is  clear.  Ailil  two  fcrams 
<if  (inihlcr's  powdcn'd  ^mtian  vioU't.  Srt  usula  for  twenty-four  hours.  Pipette 
supernatant  fluid  a>  HMjuircd. 

This  solution  has  Ihm'u  used  at  Vienna  ft>r  twenty  years.  It  kcepn  well  for  six  weekiiy- 
i.  e.,  longer  than  any  other. 


Fio.  J. — Gcmorrheal  pus.     First  ataiii:  gentian- violet  aolutiuii. 

Fia,  2. — ^GoDorrheal  pus.     Bismarck- brown.     Vvlh  and  goaucocci  take  the  brown  ataio^ 
mhih  the  peeudo-gooococci  remain  black, 
Fia,  3, — Tubercle  bacilli  in  urine. 
FlO«  4* — Smegma  bacilli  in  urine. 
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(no  water  must  be  used  if  the  Gram  stain  is  to  he  employed),  the  glass 
dried  in  the  flame,  and  examined  with  the  oil-immersion  lens.  If  no 
bacteria  with  the  morphological  characteristics  of  gonococci  are  seen 
after  a  careful  examination,  it  is  a  waste  of  time  to  employ  the  Gram. 
But  if  what  appear  to  be  true  gonococci  are  found,  the  Gram  test  is 
applied  to  the  other  cover-glass.  The  stain  is  applied  for  three  minutes, 
as  above  described,  but  this  time  the  excess  of  solution  must  be  shaken 
from  the  specimen.  No  water  or  alcohol  may  be  applied  at  this  junc- 
ture. The  slide  is  immediately  blotted  and  flooded  with  Lugol's  solution. 

III.  The  Lugol. — LugoFs  solution  is  made  up  as  follows : 

lodin — 1  part. 
Potassium  idodid — 2  parts. 
Distilled  water — 300  parts. 
This  is  applied  for  precisely  two  minutes. 

IV.  The  Alcohol, — As  soon  as  the  slide  is  removed  from  tlic  Lugol 
solution  it  should  be  washed  with  absolute  alcohol  for  precisely  thirty 


V.  The  Contrast  Stain. — After  using  various  more  or  less  satis- 
factory counter-stains  I  now  employ  only  the  following : 
Carbolic  acid — 2  parts. 

Saturated  aqueous  solution  of  Bismarck  brown — 08  parts. 
If  the  decolorized  smear  is  covered  with  this  solution  for  three  min- 
^'tes  or  five  minutes  and  then  rinsed  in  water,  it  acquires  a  light-brown 
^int,  and  under  the  microscope  the  cells  and  gonococci  appear  yellowish 
^Dd  in  marked  contrast  to  the  deep  purple,  almost  black,  pseudogon- 
^occi.  A  more  prolonged  staining  with  the  brown  gives  the  gonococci 
^  deeper  color,  which  is  not  so  readily  distinguished  from  that  of  the 
Pseiidogonococci. 

Such  is  the  technic  of  staining  the  gonococcus,  which  may  be  em- 
ployed by  anyone  having  an  elementary  familiarity  with  medical  micros- 
copy, and  which  may  be  dej:)ended  upon  to  furnish  accurate  results,  if 
followed  accurately.  The  essentials  likely  to  be  overlooked  are  the  eiii- 
plovnient  of  Gruhler's  violet,  precise  staining,  by  the  watch,  employment 
of  absolute  alcohol,  and  exclusion  of  all  water  until  after  counter- 
staining. 

Qonococcus  Culture. — The  gonococcus  can  be  made  to  grow  only 
on  special  media  and  under  sjx3cial  conditions. 

The  medium  must  contain  human  1)1  ood  serum  and  be  sliglitly  alka- 
liii.    This  serum  may  be  obtained  from  an  aseptic  effusion  into  the 
l^^ritonenm,  the  pleura,  or  the  tunica  vaginalis.      (Ex])erts  can  obtain 
slight  growth  of  goncx'occi  u|^)n  ordinary  culture  media.) 
Ileinian  ^  employs  the  following  culture  medium: 


^Med.  Record,  1895,  XL VII,  746;  Ibid.,  1896,  L,  887;  Ibid.,  1898,  LIII,  80. 
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.    .     >•-.   '        -  *         r.   '.  .   -:    :r  ■:     ■:'  {'i-  TWi-iiTy-iiinr  ilii.v> 

."-!-.■■  •■■--.-:    4.'      <  ■.-  autl   n'as4-s  in  jrpiw 

.,.     ■    .,■       '  .  ...*.-'"-!-   r.iT  i'ily  «i».-rr"y-  tlu-  gon«KMHru.- 

piag^nosis  of  the  Gonococcus. —  ihi*  ir'-iiiKiKvus  i>  ^listinpnisliid 
♦>•:■■  -*:|--.'  ■"..•.•   ^  f  :-.ii..-j^-iTive  r«K'«"i  l»y  tlu»  (iraiii   stain, 

fjij-  •:.»  r»-  i'P-  •■■:  •  ■•  'r!;iirj  !:•  :ji{?]\i.  i-.K-fj  tn»iii  whirh  tlio  p>ihk'«kvhs  can 
niJv  }*• 'li-- '•*'-"'"'"''  '.'  ''il'iiii-. '  Sudi  an*  tlio  mien  km  nri  is  catarrhal  i>, 
tli»'  lilj'l'**"'"''"""  nihil'*  lliihiii-.  Hii'l  iM-rfain  clirniiin^-nic  <MK"ci.  Thaf 
i|„.^.  ilitft-r  ^"iiM  V  li.ii  III  -liui..-,  -i/«-,  ;nnl  ^r«nij)infr»  that  s<»nM'  arc  dijib*- 
^;,,*i-i,  \v|jii<-  "'li'  I'  ;ir«  inirrniorri,  «|«M's  not  constitute  sntHcient  ilif- 
f.nnfiation. 

Happily  n'Mir  ..|  iIm-  ••  Mii.Mni>Mi>-,  except  the  niicnn'ociMis  catarrhali-. 
have  !»«'»'"  i*l«''"' '"' 'I  '"  'I"-  :'«iili"  uriiuirv  tra<'t.  None  of  th«'iii,  cxc<'i«r 
the  ni.  catarrh.'!  1 1  ,  i  1m  h.  \ ,  «|  i,,  i:ni-r  iiicthritis.  'I'hc  urethritis  cau-<«l 
hv  I".  catarrliJ'Ii  i  |m..I..J.|n  iii-i-!iitl«-.iiit,  and  not  u*  1h'  clinically  mis- 
taken f"t-  acnii  I'.'ii.i  I  !i.  .1  I',, I-  rliniral  hiihiratorv  diasrnosis  **{  aciiu- 
m'nital  p»n«"»li' .1  ''  i  .  iI.m.i.mv.  ..ii1\  iu-cf>sary  to  iijentify  a  Grani- 
„,..alive,  in"-:..."    "v  ,::,■ •:.. 

'|'1„.  jroiiMi ■.-.■■  ■  '■!  ■'.    .   -i. '•;■,.  :i\;,  -in.i  in   j.,i,jf  rxudates  i-»  t'.|ua!Iy 

„,unist:»k»j»»' 

(*lir»»ni''  '!■  -.  . .  .'   ::v,  •};riri^  ,.r  i  li.i-.i:.,  »riM- 

ni.'iv.  how*'^'*' ■  .•..■,    ..'lit  r  «;r.iT  .-•:»  i:::*:v.- 

i„^;rt,vlluhir  '  -  ^        /    1      .^.    r.-..  ...     .:.    ..; 
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edge  of  no  case  in  which  it  has  been  proven.  Yet  for  a  medico-legal 
opinion  or  for  the  prohibition  of  matrimony  the  diagnosis  by  culture 
should  be  required. 

Rectal,  buccal,  and  nasal  gonorrhea  also  require  diagnosis  by  culture. 

The  cultural  characteristics  of  the  gonococcus  have  been  described. 
An  important  feature  in  the  diagnosis  is  that  the  gonococcus  ferments 
glucose  (and  perhaps  maltose,  but  not  other  sugars). 

The  micrococcus  catarrhalis  grows  more  readily  than  the  gonococcus 
on  the  usual  media.  On  serum-agar  it  makes  two  kinds  of  colonies,  the 
one  thick  and  crumbling  like  mortar  does  not  resemble  the  gonococcus, 
the  other  quite  similar  to  the  gonococcus,  except  that  the  colony  is 
smaller.  But  the  distinguishing  feature  of  the  micrococcus  catarrhalis 
is  its  inability  to  ferment  glucose. 

The  other  members  of  this  group  grow  more  readily  on  the  familiar 
media.  Thus  the  diplococcus  intracellularis  grows  on  nutrient  or 
glycerin-agar  and  on  Loeffler's  blood  serum-agar.^ 

Concerning  serum  reactions  Elser  and  Huntoon  state  that 

When  properly  controlled,  agglutination  tests  serve  to  differentiate  the 
wious  groups  from  each  other,  providing  the  strains  tested  are  sufficiently 
agglutinable.  Diagnostic  difficulties  may  arise  in  connection  witli  certain 
gonococcus  strains.  These  are  unusually  sensitive  to  the  action  of  normal  and 
of  group  agglutinins  and  may  yield  higher  values  in  the  presence  of  a  menin- 
gococcus immime  serum  than  moderately  agglutinable  meningococcus  strains. 

Absorption  tests  served  to  differentiate  the  various  groups  of  Gram  nega- 
tive cocci  from  each  other  and  to  establish  the  identity  of  the  agglutinable 
and  inagglutinable  meningococcus  strains. 

Gonococcus  Toxins  and  Vaccines.— Christmas  ^  and  Wasser- 
mann  ^  have  shown  that  gonococci  produce  only  an.  endotoxin  de- 
rived from  dead  and  disintegrated  microorganisms.  Thus  the  toxin 
may  be  measured  in  units  of  bacteria.  Accordingly,  one  speaks  of 
a  solution  containing  20,000,000  or  1,000,000,000  dead  gonococci, 
meaning  a  solution  containing  the  toxins  of  that  number  of  dead  bac- 
teria. 

Preparation  of  the  Toxin. — A  pure  culture  of  gonococcus  is  destroyed 
W  heating  for  one  hour  at  60°  C,  and  its  sterility  then  tested  by  cul- 
ture. Its  concentration  is  then  estimated  in  the  following  manner:  A 
given  amount  (e.  g.,  0.2  c.c.)  is  mixed  with  an  equal  amount  of  freshly 
<ira\s'n  normal  human  blood.  A  smear  is  made  of  tlie  mixture.  This  is 
stained  in  the  usual  way  and  a  coiii])arative  count  of  the  red  cells  and 

'  Elser  and  Huntoon  {Jour,  of  Med.  Re^^carch,  11J09,  xx,  309)  have  studied  exhaust- 
ively the  cultural,  fermentation  and  scrum  reactions  of  the  Gram-negative  cocci. 
K\m.  Institut  Pasteur,  1900,  XLV,  331. 
'Berl,  klin,  Wochenachr.,  1897,  No.  32. 


gonueoeei  nimie.     Estiijiating  ."i, 000,000  red  wlLs  to  the  c.e.,  one  readily 
cstaltlislic's  ihn  ruiiuber  of  goiuHTMri  t<j  llie  cj-. 

Tiic  toxin  is  tii>w  sold  by  HSi'veral  tinns  in  ]>liiuls  i/ontaiiiing  *JO,00tK- 
000  L<i  r>0(KU0O,l)On  dciid  tntntH-oeri  to  ihv  vj\ 

Autogenous  and  Stock  Yaccines.^ — Ttmgufj  and  Torrov  ^  liavesliowii  that 
thtJ  soniiH  of  an  iiiiiinal  iiiimiiiiizi»il  to  ouo  strain  of  goiKK.'0<*tnis  ikx^s  not 
cause  fixatitm  of  euiuplenirnt  when  testcHl  agaiuiit  an  antigen  oUtiuncd 
from  an<*tlior  strain.  Following  np  this  line  of  investigation  Tf»rrey  was 
ahle  to  ditforentiate  three  strains  of  gonoroeci  in  New  York  City,  and 
most  of  the  stock  toxins  now  sohl  are  from  a  niixtnre  of  these*  three 
strains. 

It  is  difficult  to  coni]iare  the  offieaej  of  autogenous  and  strK»k  vae- 
eines  on  a  seiontifie  basis.  I  have  employed  only  the  stock  pol\'\^alent 
vaccines,  and  they  luive  given  great  satisfaction;  but  wdiether  similar 
strains  nught  not  fail  in  fit  her  cities,  1  cannot  say.  Antogenons  vat*ciues 
have  the  advantage  of  giving  a  dotinite  product  distinctly  and  certainly 
a]>plioalde  ti>  a  given  case,  hut  they  have  the  overwhehuing  disadvantage 
of  reqniring  from  two  hi  four  days'  prei»aration.  We  cannot,  gt^l  thL*m 
at  the  time  when  we  most  need  theuL 

The  Opsonic  Index  and  the  Physioiogic  Keaction The  opsonic  index 

has  lx*cn  little  studied  in  relati<m  tn  goniK-ui'ci  injections.     Its  reliabilit 
is  contested. 

LfH^i]  pain  from  the  inJLN^^^tion  is  slight^  local  inflannnatorv  reaction 
rare,  (leneral  t^xic  or  febrile  reactions  are  not  unusual  if  the  vaecine 
treatment  is  l»egUTi  at  a  high  dose  or  pushed  rajudly.  But  the  discomfort 
of  a  i-eactifm  accfunpanied  hy  a  temtH'rature  ni  10^?'^  F.  and  lasting  not 
ntore  tljau  twelve  hours  is  the  most  that  may  hv  ex|>e(!fed,  im<l  this  is  an 
insignificant  eoniplication  comjmred  to  the  beneficial  results  that  may 
accrne. 

Dosage. — Tin*  vaccines  have  teen  enif>loyed  at  an  average  dose  of  10,- 
000,000  to  20,000,000,  increased  to  a  nniximmn  of  50,000,000.  Such 
doses  are  too  snuith  One  shonld  begin  at  10,000,000  or,  in  acute  easea^ 
00,000,000  anfl  increase  hy  :iO,OOt>,tHM)  or  more  at  each  dose  (unless  the 
symptoms  are  euutrolled,  or  the  reaction  is  marked)  until  a  dose  of  100,- 
000,000  is  reached.  Oidy  in  exceptional  case^  i«  it  necessary  to  go 
higlicr  than  this. 

The  injections  are  given  into  the  muscle.  They  should  not  he  re- 
pHifed  offrnrr  ihan  evenj  oihpr  da}!. 

Eesults/' — (haiiHHKrie  vaccines  have  been  employed  in  various  classes 
of  cases,  vi;;. :  ■ 

^  Jour,  of  Med.  Research,  Decern]  K*r.  11*07. 

'  liariwc'll,  Trttnn,  Mnine  Med.  Anmir.:  Colo  m\d  Miniliiris,  BulL  Johwt  HopkiiM 
Umvirrsiitj,  VJUl ;}  roufi,  Jour,  o]  In  fret.  Din.,  .Iiim^.Julyj  IlHJS;  linUfiiiicer,  Jour,  Am*  jUcd. 
Assoc,  May  30,  VM%  p.  1784;  Van  Ri^jmpst,  Poiydink  Med.  Jour.,  1909. 
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In  localized  gonorrliea — 

Acute  urethritis  (useless). 
Chronic  urethritis  (probably  useless). 
Vulvo-vaginitis  (doubtful). 
In  tlie  complications  of  local  gonorrhea — 
Epididymitis  (useful). 
Other  inflammations  (useful). 
In  systemic  gonorrhea — 

Acute  arthritis  or  iritis  (very  useful). 
Chronic  arthritis  (very  useful). 
Sejisis  (sometimes  specific). 
Locniized  Gonorrhea. — So  long  as  gonorrhea  remains  localized  upon 
the  genital  and  urinary  nmcous  membranes  it  excites  no  systemic  reac- 
\m,  and  is  seemingly  uninfluenced  by  the  injection  of  vaccines.     In- 
dividual instances  of  the  cessation  of  an  intractible  gonorrhea  under  the 
administration  of  vaccines  prove  nothing.     Chronic  gonorrhea  is,  as  a 
rule,  quite  uninfluenced  by  the  vaccine  treatment.    I  have  not  even  noted 
an  increase  in  the  gonococci  in  the  urethral  discharge,    Butler  and  Long 
report  twelve  cases  of  vulvo-vaginitis  treated  by  vaccine  injection  every 
fifth  day  (5,000,000  to  25,000,000)  with  gratifying  results. 

Genital  Coin  plications. — It  is  my  practice,  whenever  a  gonorrheic 
develo})s  fever  or  any  symptoms  suggestive  of  acute  epididymal,  pros- 
tatic, or  jK»riurethral  complications,  to  administer  50,000,000  gonococci 
ind  to  follow  this  two  days  later  by  the  same  dose  if  all  is  well,  by  double 
the  dose  if  the  symptoms  continue. 

One  is  thus  able  to  abort  tlie  threatened  complications  in  many  cases. 
I  have  succeeded  in  aborting  eiudidymitis  in  about  80  jxt  cent  of  cases. 

When  the  metastatic  (e.  g.,  epididymal)  focus  is  established,  how- 
ever, I  have  seen  no  positive  good  result  from  vaccine. 

^yfifcmic  Gonorrhea. — Tlie  vaccine  treatment  finds  its  most  rational 
application  and  achieves  its  best  results  in  the  treatment  of  systemic 
{aniorrliea. 

Injection  of  50,000,000  dead  gonococci,  followed  every  second  day 
hy  injection  of  100,000,000,  should,  after  six  or  eight  injections,  mark- 
edly improve  more  than  75  per  cent  acute  joint  lesions.  In  most  cases 
relief  is  marked  after  every  injection  and  is  realized  within  six  or  eight 
hours. 

In  the  treatment  of  iritis  the  vaccine  has  not  shown  itself  so  bril- 
iJantly  .successful. 

Tlic  treatment  of  chronic  arthritis  by  vaccines  is  complicated  in  two 
^^«y^^.  In  the  first  phice,  the  intlaiiiiiiation  may  be  unafi'ected  by  the 
'""dinarv  doses.  Thus  my  associate.  Dr.  (^hetwood,  had  a  casc^  that 
^"M'\v{\  to  nothing  less  than  *5()(),000,000,  and  did  not  show  any  nuirked 
l^notit  from  the  treatment  until  a  dose  of  500,000,000  was  reached. 


THE   iiON^K  (MTILS 

In  the  stvond  plare»  tlie'piiitiftil  lesion  of  many  so-ealled  viisoi>  at 
ehninir  g*Jiifjrrlieai  arthritin  h  an  organic  one,  an  exostosis  or  a  ehan^re 
in  liganieiit  or  f^^inivial  membrane  dne  to  a  grHioerx'eal  iiiilanimation  that 
lias  jHLs^^ed,  and  preeminently  nnsiiited  to  any  vaeeine  treatment. 

With  these  reservations,  the  vaec-ine  treatment  of  ehronie  g<»norrheal 
artlifitis  is  likely  to  give  very  satisfactory  results. 

Gonorrheal  septicemia  Bomctimes  reacts  lirilliantly,  sometimes  not 
at  all.     Auto^:'n»ms  vaeeiTies  shonld  he  nsed  if  jMissihle. 

AntigonococcTis  Semin. — The  aotigcmocoecns  sernm   employ 
in  this  country  is  that  of  Ilogers  and  Torrey**     The  serum  is  pc.»lyvale 
(like  the  vaeeine).      If  is  derived  from  rams,  since  tlieir  serum  set*ni! 
much  less  toxic  than  that  of  goats  or  rahliits. 

Technic, — Two  ex.  of  tlie  serum  are  injected  every  day  or  every  sec- 
onil  or  third  day.  The  serum  should  he  placed  deep,  hut  nnl  neeessarilr 
into  a  nniscle. 
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Complications. — With  raui  fi4^rum  tiie  only  reaction  that  one  may  antici- 
pate IH  a  varying  amount  of  l/x^al  ewelling,  redness,  heat  and  soreness  1 
around  tlic  point  of  injection.  Tliis  does  not  occur  by  any  means  in  eveiyj 
individnai  ease,  and  is  nut  caused  hy  any  anti-hody  in  the  senmi,  Imt  is  J 
due  to  tlm  loeal  toxic  action  of  the  serum  itself.  As  t!ie  same  senmi  haaj 
been  found  to  cause  this  reaction  in  one  individual  but  not  in  another,  itj 
is  partly  referable  to  the  idiosyncrasy  of  the  patient.     (Rogers,) 


Results.^ — The  results  reported  from  the  use  of  the  serum  ure  quite 
similar  to  those  reported  from  the  vaccine,  I  have  not  exjierimeutej 
with  the  serum.  fl 

Rogers  claims  good  results  in  S5  i^er  cent  of  early  joint  cases,  and 
some  grxid  in  late  cases  if  treatment  is  continued  for  a  month  ur  more,       , 
Ilerbst,  using  three  times  the  usual  dose,  achieved  very  satisfactory  re-™ 
suits  in  all  chronic  joint  cases,  hut  nothing  in  epididymitis  and  acute ^ 
arthritis.     Sivinlnime    wiirndy    advocates    the    scrum    at    the    onset    of 
epididymitis,  stating  that  in  27  cases  so  treated  tlie  pain  was  relieved 
in  forty -eight  hours. 

ImmuJiity,— Thegonococcns  confers  a  relative  immunity  to  ttie  jier- 
son  who  harliors  it.  He  eau  usually  not  he  reinfected;  e.  g.,  by  a  woman 
upcm  whom  he  has  conferred  the  disease.  Moreover,  relapses  of  a  given 
gmiorrliea  are  almost   invariably  less  severe  than  the  initial  outbreak 

But  tlie  immunity  tliat  |3i»rsists  ufler  a  cured  gonorrhea  is  of  the! 
slightest.  8ultsi'<pieiit  tittac-ks  are  usiuilly  milder  thiin  thi*  initial  nnCj 
hut  they  may  Ije  ipiitc  as  prohm^ed,  (piile  as  eomplicaled. 


^Jour.  Am.  Med.  Assoc. ,  January  27,  lUOti  and  SeptemlM^r  14,  l!»(J7. 
'  Rogers  and  Torrey,  loc.  cit.;  Herbst,  Jour.  Am.  Med,  Akhoc,  May  23,  19Q8.     8wJn-  ! 
bumCj  Jour,  Am,  Med.  Assoc,  January  26,  1907  and  Med,  Hecord,  November  14^  1908* 


CHAPTER   IX 

GONORRHEA:    THE   EXTRAGENITAL   TYPES    OP  INOCU- 
LATION;   THE   SYSTEMIC   MANIFESTATIONS 

The  gonococcus  is  specific  to  the  human  race.  It  is  impossible  to 
give  gonorrhea  to  any  animal. 

The  gonococcus  may  be  inoculated  readily  in  the  eye,  in  the  urethra 
of  either  sex,  and  in  the  female  genital  passages.  The  rectum  is  less 
vukerable  than  the  genitals.  The  mouth  and  nose  are  all  but  immune. 
The  unbroken  skin  cannot  be  inoculated,  and  all  squamous  epithelium 
offers  a  marked  resistance.  Thus  the  urinary  bladder,  the  preputial  cav- 
ity of  the  male  and  the  vagina  of  the  female  suffer  rarely  and,  as  a  rule, 
mildly  from  gonorrhea,  except  in  so  far  as  they  are  involved  in  the  con- 
tiguous inflammation  of  the  urethra,  the  cervix,  or  the  vulva. 

That  children  are  much  more  vulnerable  to  gonorrhea  than  adults 
is  evidenced  by  the  readiness  with  which  little  girls  acquire  vulvo-vagin- 
itis,  the  frequency  of  gonorrheal  conjunctivitis  in  children,  and  the  fact 
that  nasal  and  buccal  gonorrhea  occur  almost,  if  not  quite,  exclusively 
in  children. 

EXTENSION    OF   THE    DISEASE 

Gronorrhea  of  the  eye  and  rectum  remain  localized.  In  the  genitals 
the  disease  extends  by  continuity  as  far  as  the  vesical  trigone,  and 
throughout  the  genitalia  of  both  man  and  woman. 

The  gonococcus  penetrates  the  epithelium  of  the  inflamed  surface 
and  excites  exudation  and  subsequently  sclerosis  in  the  subjacent  con- 
nective tissue;  but  it  shows  no  great  tendency  to  cause  lesions  to  any 
depth  except  when  shut  in  by  inflainniatorv  occlusi<m  of  the  orifice  of  a 
gland.  Under  such  circumstances  it  may  cause  abscess,  invade  the  veins 
(thrombosis),  and  \ye  carried  to  distant  parts  of  the  body,  there  to  set  up 
metastatic  gonorrheal  foci. 

Clinically  this  local  suppuration  and  general  intoxication  occur  al- 
most exclusively  in  the  genitals;  i.  c.,  the  urethra,  prostate,  vesicle,  and 
epididymis  of  the  male,  the  glands  of  the  urethra,  vagina  and  cervix, 
and  the  Fallopian  tubes  in  the  female. 

By  means  of  the  blood  stream  gonococci  may  be  carried  to  almost  any 
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orgiin.     TIjt'  fiivf»n*il  Inratiuim  fur  systt^nnr  invuorrluj'a  iin.'  tlu*  jnints  an* 
the  irif>.      l.c'ss  fi'**ijiiriill/y'  it  attiR'ks  tlio  Ijursti:,  the  ttii<h>ii  sljt^aths,  the 
plem-iij   the   rnoiiiiiges,    the   iK?riosteiim^   the   parotid   gland,   the   veinsi 
tlic  eiithwardiuiij,  the  iicriuardiiimj  the  inuscles. 

Lymphatic  ahsuriitiun  U  uneaujiiion  and  gouorrhoal  lyuiphaiigitis 
and  lymph  adenitis  rare. 

Ahi^or|jtI<>ii  of  gonorrheal  toxins  may  affeet  tlie  nervous  system  or 
the  skill. 

The  p<'rittnieiMii  is^i  Tint  rarely  invulved  in  gi»nijrrheal  salpingitis,  but 
fTotiorrlieal  iterihinitiH  is  extremely  rare  in  the  ma!e.  Tlie  kidneys  are 
]}ruhahly  reaehetl  hy  gcinoeeeei  frnni  the  hlotjJ  streamj  though  diitict  in- 
vasion from  an  infected  bladder  is  not  inijKJSsible. 
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A  NO-RECTAL  GONORRHEA 


The  nnu8  h  n^lntively  inntmne  tu  tl)e  gouoerKrHs.     Every  aeute 
var  gonorrhea  jioiir^  pus  over  it,  and  yet,  even  iu  infants,  it  is  not  often 
inflamed.    Jul  lien  has  ^  colleeted  from  the  statistics  of  Howard,  Schultz, 
and  Baer  1,0?J7  eases  of  genital  gonorrhea  in  women  with  157  inoeula*  ■ 
tions  of  the  anus.  | 

Etiology — 'SiKiomy  is  the  accepted  cause  for  anal  gonorrhea;  but  the 
infection  is  mttre  often  due  either  to  dire<^t  inocidation  liy  pus  from 
the  vulva  or  by  indirect  iiicNudafiou  from  the  douche  tnlie  or  the  finger. 

Pathology. — The  lesions  are  lioth  deep  and  chronic.  The  epithelium 
of  the  reefuui  is  ertnled,  iniiltratc^d,  and  in  places  ulcerated  for  a<3veral 
inclies  up  fmm  the  anus. 

Fissure  and  rondyloma  are  common;  the  aims  itself  is  infiltrateiL  ■ 
Tst^hiorectal  absci-ys  and  phlebitis  of  the  heniorroidal  veins  have  h^en 
note*l  as  rare  eomplicatinns.     Whether  or  nut  rectal  gunnrrhea  is  (»ften 
a  cause  of  strictnre  is  nut  iletermined.    The  stricture  is  usually  observed 
so  lat(^  that  its  eanst^  is  not  elear. 

Symptoms — Tlu*  symi^toms  are  so  slight  that  the  condition  is  often 
overlooked.     At  the  onset  there  is  at  most  itching  and  burning.     X^aterB 
there  are  tr>  all  inli^nts  and  pnrptses  no  subjective  symptoms. 

Physical  Signs — The  lesion  is  rather  rectal  than  anal.  The  anal 
orifice  may  be  swollen;  it  is  almost  always  fissured — "  at  six  o'clock/^ ■ 
as  tlie  Freni'b  say.  A  single  moist,  jiointed,  soft  condyloma  usually 
overhangs  the  fissure.  There  is  often  no  ext<!riial  discharge,  but  a 
drf>ti  of  pus  may  readily  be  exjiressed  by  pressure  from  the  rectum. 
Proi^lnsc'opy  reveals  Inmefaction,  erosion,  and  ulceration  of  the  rectum. 

Duration. —  Rectal  gonorrhea  is  extremely  chronic.     Jidlien  treated  ^ 
four  successive  cases  llfi,  l(t9,  ami  174  days  before  achieving  a  cure.       ■ 

*  Le  Blennorrfnt{jie  (Jorme^  rare*  d  fwii  C4}nnues),  Paris,  1U06.  Also  Bnmswick-1© 
Biliaa,  BuU.  de  VAcad.  de  Med,,  Paris,  Ut07,  LXXI,  p.  497. 
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Diagnosis. — The  gonococcus  may  be  identified  in  the  pus.  If  the 
condition  of  the  genitals  leaves  any  doubt  as  to  the  nature  of  the  inttani- 
nialion,  the  diagnosis  should  be  verified  by  culture. 

Treatment. — The  rectum  may  be  irrigated  daily  with  potassium  per- 
manganate (1 :  200  to  1 :  25)  or  with  protargol  (2  per  cent  to  10  per 
cent).  Erosions  and  ulcers  may  be  touched  every  second  or  third  day 
with  a  nitrateof-silver  pencil. 

BUCCAL  AND  NASAL  GONORRHEA 

That  gonorrheal  inflammation  of  the  mouth  and  nose  may  occur  we 
cannot  doubt  That  it  doe^  occur  in  infants  may  be  considered  proven. 
But  its  existence  in  the  adult  is  at  best  uncertain. 

The  existence  of  buccal  gonorrhea  in  infants  was  proven  by  Ahl- 
feld.^  Kimball  ^  has  reported  8  cases  of  systemic  gonorrhea  in  in- 
fants, one  or  more  of  whom  was  doubtless  infected  from  the  mouth. 
De  Stella  ^  has  apparently  proven  the  existence  of  infantile  nasal 
gonorrhea. 

In  adults,  however,  we  hear  only  of  sporadic  cases.  The  cases  col- 
lected by  Jullien  fall  under  two  heads,  those  in  which  uretliral  gonorrhea 
has  been  attributed  to  coitus  alone  (cases  of  Howard  and  Honnorat)  and 
those  in  which  stomatitis  (cases  of  Cutler,  Petit,  Cohmibrine,  Juergens, 
and  four  of  Menard)  or  rhinitis  (cases  of  Duncan  (1784),  Forcade,  Ed- 
wards) are  alleged  to  be  gonorrheal. 

The  evidence  against  nasal  gonorrhea  in  the  adult  is  summed  up  in 
the  experiments  of  Diday  and  Bormiere,  who  strove  in  vain  to  inoculate 
the  nasal  mucosa  with  gonorrheal  pus.  The  clinical  cases  in  favor  are 
rare,  ancient,  and  unconvincing. 

Buccal  gonorrhea  is  fortified  by  more  modern  instances.  But  the  al- 
leged gonococcus  found  may  perfectly  well  have  been  the  meningococcus 
or  micrococcus  catarrhalis,  and  tlie  **  intense  "  stonuititis  is  precisely 
what  one  would  not  ex|x?ct. 

A  tyj)ical  report  has  recently  been  made  bv  Tner^cMis.*  The  stoma- 
titis was  intense,  the  gums  ulcerated,  the  breath  fetid.  Hacteriologic 
examination  revealed  the  "'  gonococcus  "  and  tlu^  bacteria  of  Vin<'ont's 
auy^ina. 

In  this  instance  the  stomatitis  was  doubtless  a  Vincent's  angina,  the 
''gonococcus''  a  micrococcus  catarrhalis.  Until  such  cases  are  tested 
by  culture  we  cannot  form  a  final  decision. 

Clinical  Picture — In  infants  the  inflammation  appears  to  be  a  severe 
one  and  always  confined,  curiously  enough,  either  to  nose  or  mouth.     In 


» Berl  hlin.  Wochenschr.,  October  19,  1896.        '  DexUsche  Med.  Zeitschr.,  1899,  No.  1. 
KMed.  Record,  1903,  LXIV,  761.  'Berl.  klin.  Wochenschr.,  June  13,  1904. 
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le  instances  nasal  gonorrhea  luw  aceoinpanied  opljllmlmia  Boonatonim 
I  lias  lieen  attrilmto<l  to  infeetiuii  througli  the  lacrynml  duct 
Thv  duration  of  the  intlaionmtion  is  a  ftnv  weeks,  a^  a  rnle. 
Treatment — Antiseptic  mouth  wash  and  nasal  spray  effect  a  speedj 
cure.     Arg}Tol  in  20-per-cent  solution  is  the  best  wash,  but  frightfully 
dirty* 

SYSTEMIC   GONORRHEA 

The  gonococcus  invades  the  system  through  the  hlood  stream.  JU 
toxiuH  may  he  absorbed  by  the  same  route.  Tliough  ii*>  one  lias  disproven 
ihe  participation  of  gonoeoceus  toxins  in  the  causatiijn  of  the  h>eal  lesions 
of  systemic  g^mnrrhea,  the  gonoe^iecus  lias  so  f  requenlly  been  found  in  the 
I)us  of  ji>ints  and  on  the  vegetations  of  heart  valves  that  Buch  lesions  are 
attributed  to  the  bacterium  itself ,  leaving  certain  rare  and  manifestly 
toxie  phenomena  attributed  to  the  toxin. 
Toxic  I^sions.^^^Skin  lesioms,  neuroses. 
Bacterial  Lesiont — ^Arthritis,  osteo-arthritis. 

Endoearditisj  j^ezucarditis. 

Bursitis,  tenosynovitis. 

Periostitis,  osteitis. 

Myositis,  abscess. 

Iritis,  systemic  conjunctivitis* 

P h le h i  1 1  s,  til  r oui  h<  )s i  s. 

Pleurisy,  pneumonia,  parotitis. 

Neuritis,  meningitis  (  i). 
In  the  male,  s^-stemic  gonorrhea  is  said  to  complicate  al>out  1  per  cent 
of  treated  cases  of  genital  gonorrhea.     It  is  certainly  less  fre<picnt  in 
private  practice,  pro!>ably  more  frequent  iu  the  clinic.     It  is  much  rarer 
in  women  than  in  men.     In  children  it  is  not  esjiecially  uncommon. 

Erythema  and  Neurosis. — Erythema,  urticaria,^  {)ruritis,^  and  vari- 
ous neuroses  may  tMXUir  during  gonorrliea  and  may  bo  relieved  by  cure 
of  tlie  gonorrhea.  Hut  wliether  this  proves  the  gonorrhea  tt>  l>e  the  ex- 
citing cause  of  tlie  lesion  tlirougli  absorption  of  gcniococcus  toxins  or 
whether  the  gonorrhea  is  simply  the  ot'casion  of  an  outbreak  in  a  pre*  ■ 
dis|)osed  person  is  an  o|>t^n  ijuestion.  The  great  rarity  of  these  condi- 
tions  and  tht^  faet  that  they  <lo  not  appear  when  the  t<ixins  are  actually 
injected  under  the  skin  make  it  seem  probable  that  they  are  purely 
accidental. 

The  feeling  of  disgustj  even  amounting  to  neurasthenia,  excited  by 
**  venereal '"  disease  is,  of  course,  purely  psychic.  Sexual  neurasthenia 
is  not  peculiar  to  gonorrhea. 


I 


'  Orlipski^  MiintJt,  med,  Wacheruchr.,  Octol>er  7,  19C2. 
*  Domemci,  Ga^,  deglL  osp.,  March  1,  l!iD3. 
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GONORRHEAL   ARTHRITIS 

Gonorrheal  arthritis  or  gonorrheal  rheumatism,  as  it  is  commonly 
called,  is  the  commonest  type  of  metastatic  gonorrhea. 

Occnzrence. — Gonorrheal  rheumatism  is  said  to  occur  in  about  1  per 
cent  of  persons  afflicted  with  urethral  gonorrhea.  Children  are  par- 
ticularly prone  to  it  and  may  develop  it  from  slight  local  lesions.  Thus 
Kimball  ^  foimd  10  cases  of  gonorrheal  arthritis  among  70  children. 
Women  are  much  less  often  affected  than  men,  doubtless  because  they 
lack  the  prostate.  Northrup  ^  reports  230  cases  in  the  male  to  22  in  the 
female.  It  has  been  noted  by  Fournier  as  early  as  the  fifth  day  after 
the  onset  of  gonorrhea,  but  is  commonest  between  the  third  and  the  fifth 
week.    It  may  occur  at  any  time  while  the  patient  harbors  gonococci. 

Distribution The  lesions  are  often  polyarticular.     Among  Xorth- 

nip's  cases  76  per  cent  showed  involvement  of  three  or  more  joints. 
Moreover,  synovitis,  bursitis,  and  the  other  lesions  of  systemic  gonorrhea 
are  often  associated  with  joint  lesions. 

The  knee  is  the  joint  most  frequently  affected  (two  thirds  of  Four- 
Bier's  120  cases,  one  third  of  Finger's  ^  375,  seven  eighths  of  Boncman's 
278  cases). 

Xorthrup's  statistics  show  gonorrhea  of  the  knee  in  91  cases,  of  the 
ankle  in  57,  of  tlie  foot  in  40,  of  the  wrist  in  27,  of  the  heel  and  toes  in 
21,  of  the  elbow  in  18,  of  the  hip  and  shoulder  in  each  16,  of  the  hand 
in  11. 

The  association  of  gonorrhea  with  spinal  arthritis  has  been  sug- 
gested by  Bouchard  *  and  Chute.* 

Pathology — Gonorrheal  arthritis  is  but  a  single  expression  of  a  gen- 
eral infection.  Like  other  forms  of  septic  arthritis,  it  de|xmds  upon 
bacterial  loc^alization ;  that  is,  either  in  the  joint  itself  or  in  the  articular 
extremity  of  the  bone.  Hence  the  two  distinct  types  of  the  disease,  gon- 
orrheal arthritis  and  gonorrheal  osteo-artliritis. 

Gonorrheal  Arthritis. — The  condition  varies  from  the  mildest  cases  to 
those  with  much  exudation,  pararticular  infiltration  and  serious  joint  disa- 
bility. The  pathology  is  that  of  all  the  other  septic  arthritides,  with  the 
exception  that  in  the  severer  cases  tliere  is  more  apt  to  be  pararticular  infil- 
tration. 

The  process  in  the  joint  is  proliferative  in  the  milder  cases,  destructive 
in  the  severer  ones.     Following  the  subsidence  of  tlie  acute  inflammation, 

»  Medical  Record,  1903,  LXIV,  761. 

^Presbyterian  Hospital  RepoH  (New  York),  1896,  vol.  i,  p.  53. 

*Archivf.  Derm.u.  Syph.,  1894,  XXVIII,  2,  296. 

*Zeitschr,f.  klin.  Med.,  1907,  LXII. 

»  Boston  Med.  and  Surg.  Jour.,  1904. 
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tliLTc  18  tlie  mmv  temleiiry  to  form  adUegioDS,  contracting  of  the  joint 
appendages  and  siirrcmndiiig  iimwlci?  wliicli  \vu  meet  with  in  the  other 
fonnn  of  joint  infection** 

GoHOtrheal  Oateo-arthritis. — The  pathology*  of  gonorrlieal  osteo- 
arthritis exactly  regembles  that  of  all  the  other  infectious  osteo-arthritidea 
of  the  Boptic  type.  In  tlie  beginning  there  is  either  a  fociis  with  an  area 
of  rarefaction  surrounding  it,  or  there  is  a  dilfuse  iniiltration  of  the  articu- 
lar end  of  the  hone.  In  either  case^  the  infection  may  spread  directly  to 
the  joint  surface^  wlien  the  cartilage  degenerates  in  part  or  aa  a  whole,  and 
thns  the  infection  invades  the  interior  of  the  joint. 

It  is  plain,  thei*efore,  that  tlje  joint  involvenient  is  secondary  and  not 
primary  in  osteo-artljritisj  as  has  been  heretofore  supposed.  This  is  well 
illti8trated  by  those  eases  of  osteo-arthritis  in  which  the  joint  proper  is 
never  invaded  at  all.  Aside  from  the  reflex  purely  serouH  effusion  the 
Joint  never  becomes  affected  in  these  eases,  and  there  may  be  complete 
resolution  without  loss  of  joint  motion. 

In  all  forms  of  infectious  osteo-arthritis,  the  periosteum  adjacent  to  the 
affected  part  underg*je8  proliferation.  The  proliferated  periosteun^  later 
becomes  ossified,  and  thus  are  formed  various  forms  of  thickening,  osteo- 
phytes, spicules,  etc.  These,  of  course,  limit  the  joint  motion  more  or  less 
coni]>leteIy  and  })erniantntly.     They  can  always  be  seen  in  the  radiograph. 

If  the  infecth>n  invades  the  joint,  the  cartilage  is  more  or  less  com- 
pletely destroyed,  and  when  there  are  foci  in  the  adjacent  hones  (not  an 
unusual  occurrence)  the  joint  is  completely  destroyed,  with  complete  b<>ny 
ankylosis  as  tlie  final  result, 

Since  bone  rarefaction  alwa3^s  appears  within  the  first  few  days  of  an 
osteo-arthritis,  and  since  it  can  always  be  demonstrated  in  good  radio- 
graphs and  never  appears  in  arthritis  at  any  stage,  we  have  here  a  ready 
means  for  early  diiTcrential  diagnosis,  and  can  with  more  or  less  certainty 
make  a  prognosis.  It  can  be  said  with  certainty  that  when  the  rarefaction 
is  absent  after  the  hipse  of  a  week  or  ten  days  that  we  are  dealing  with 
an  arthritis  and  therefore  never  will  have  bone  destruction,  bone  over- 
growth, or  bony  ankylosis.  This  is  true  even  when  we  have  a  purulent 
exudation  in  the  joint. 

On  the  other  hand,  its  presence  is  an  absolutely  sure  sign  that  we  are 
dealing  with  an  ogtco-arthritis.  In  these  cases  we  are  sure  to  have  bone 
destruction  and  more  than  likely  to  have  permanent  disability.  It  is  not, 
therefore,  niixcfl  infection  wiiich  causes  the  very  serious  forms  of  gonor- 
rheal joint  disease  with  bone  destniction,  Imt  the  fact  that  w^e  have  a 
primary  bone  focus  to  deal  with  which  leads  to  these  serious  consequences. 

Clinical  Types — The  onset  may  be  acute  or  subacute.  If  acute,  the 
inflaniuiation  begins  like  an  attack  of  acute  articular  rheumatism^  with 

*  Thia  and  the  following  quotations  are  from  Nathan,  JV.  F.  ^M,  J&ur,,  Marcb 
16,  1907,  p.  50L 
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pain,  redness,  swelling,  tenderness,  and  disability.  But  there  are  no 
sweats;  the  brilliant  redness  and  exquisite  sensitiveness  of  acute  ar- 
ticular rheumatism  are  not  seen,  and  fever,  if  present  at  all,  is  rela- 
tively slight 

A  subacute  onset  varies  in  intensity  from  a  mere  ache  with  local 
tenderness  to  a  moderately  severe  pain  with  some  swelling  and  consid- 
erable disability.     . 

The  duration  of  the  inflammation  is  characteristically  prolonged,  al- 
though exceptionally  an  intense  attack  is  brief.  The  mildest  lesion  may 
hang  on  for  weeks  and  months.  Moreover,  certain  cases  show  a  marked 
tendency  to  relapse  of  joint  symptoms  with  each  new  attack  of  gonorrhea. 
Foumier  and  Keyes,  Sr.,  have  each  recorded  an  instance  of  four  such 
relapses  in  a  single  patient,  and  Brandes  has  seen  six. 

The  severity  of  the  inflammation  is  moderate  as  compared  to  other 
tj-pes  of  septic  arthritis.  There  is  more  or  less  thickening  of  the  soft 
tissues,  and,  usually  no  great  exudation  within  the  joint.  Yet  in  excep- 
tional instances  the  joint  may  be  filled  with  a  purulent  exudate  and  be 
the  cause  of  intense  sepsis. 

Complications. — The  complications  due  to  direct  extension  from  the 
joint  are  bursitis,  tenosynovitis,  and  infiltrations  of  the  surrounding 
tissues.  Abscess  outside  the  joint,  as  in  the  case  reported  by  Ware,^  is 
even  rarer  than  suppurative  arthritis.  Implication  of  the  bone  is,  as 
stated  above,  primary  and  not  secondary. 

The  results  of  gonorrheal  arthritis  depend  upon  the  treatment  and 
the  nature  of  the  lesion.  Osteo-arthritis  may  even  result  in  total  de- 
struction of  the  joint  with  bony  ankylosis.  The  worst  that  simple 
arthritis  can  do  is  to  cause  fibrous  ankylosis.  The  most  discouraging 
features  of  the  prognosis  are  the  marked  tendency  to  chronicity,  the 
totally  indefinite  duration,  and  the  tendency  to  relapse  after  apparent 
cure. 

Diagnosis — The  diagnosis  of  acute  gonorrheal  rheumatism  occurring 
during  the  course  of  gonorrhea  is  not  difficult  Under  these  circum- 
stances marked  swelling  in  a  joint,  with  slight  constitutional  disturb- 
ances, is  very  suspicious,  while  if  the  onset  is  sudden,  the  pain  intense, 
and  the  para-articular  swelling  marked,  the  diagnosis  is  positive.  This 
para-articular  involvement  gives  the  swelling  a  characteristic  fusiform 


Acute  gonorrheal  rheumatism  occurring  in  the  absence  of  perceptible 
urethral  lesion  (as  in  the  children  reported  by  Kimball)  can  only  be 
diagnosed  by  the  discovery  of  the  gonococcus  in  the  fluid  aspirated  from 
the  joint.  But  this  fluid,  whether  serous,  sero-fibrous,  or  purulent,  may 
he  quite  sterile.     Indeed,  innumerable  observations  prove  that  the  ab- 

» N.  y.  Med.  Jour,,  January  13,  1906. 
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sence  of  gonoeoeei  in  iho  joint  fluid,  whetlier  tested  by  smoar  or  liy  en]- 
turc^  is  iy\  evidenoo  against  gonorrhea. 

Chronic  gonorrlieal  artliritis  is  far  inore  diflioult  <>f  tliagiiosi*i. 
Kathim  insists  that  though  gouorrheHl  artln'itis  nuiv  l>c  rreurrent,  it  is 
never  really  chronic,  and  that  tlie  cases  ealled  chronic  *'  are  those  in 
which  rlic  initial  acute  iTiHariinuUion  has  left  L^elund  hands  of  adhesion 
or  otljer  structural  cliunfije  in  the  synovial  niendirane  in  arthritis^  and 
hone  outgrowths  or  ankylosis  in  osteij-arthritis,  Tliest?  changes,  unlc*ss 
treated  mechanical ly  or  hy  o|(eratitm»  are  j^ernument" 

That  this  is  not  strictly  true  is  shown  hy  the  cures  resulting  from 
serum  and  toxin  treatment.  Yet  in  the  main  it  is  inulonhtcdly  true. 
The  diagnosis  here  is  suggested  by  the  history  and  can  l>e  proven  unly 
by  the  resijonse  to  specific  treatment. 

The  most  important  point  in  the  diagnosis,  liowever,  is  the  discovery 
of  lesions  in  the  articular  ends  of  the  bones.  For  this  we  dejKaid  upon 
radiography. 

Propiiylaxis — Among  the  gonorrheal  patients  I  have  treated  from 
the  onset  of  their  disease  not  one  lias  deveIof>ed  aystenuc  gonorrhea. 
This  is  in  a  measure  the  disfiensation  of  a  kind  Providence,  but  it  is 
primarily  a  resnlt  of  the  projier  treatment  of  the  disease  in  its  early 
stages.  The  local  treatment  of  acute  gonorrhea  almost  certainly  pre- 
vents systemic  gonorrhea. 

The  injection  of  toxins  at  the  first  appearance  of  the  fever  in  the 
course  of  a  gonorrhea  also  has  a  distinctly  prophylactic  effect. 

Curative  Treatment — Inasmuch  as  acute  gonorrheal  arthritis  is  hut 
one  lesion  in  a  genera!  systeniic  infection,  the  i^atlent  should  be  consid- 
ered septic  and  the  possibility  of  further  systeniic  gc^norrhea  slionld  be 
recognized.  He  shonhl  lie  put  to  bed  and  ihe  ureihral  source  of  infection 
vigorously  affacked.     This  is  essential  in  order  to  rid  him  of  his  fopiia. 

The  joint  should  he  inunobilized  and  Bier  hyperemia  employed 
throughout  the  acute  stage.  A  light  pi aster-of -Paris  bandage  or  splint 
affords  the  IfeM  immobilization  and  does  not  interfere  with  the  Bier 
treatment.  The  patient  sliould  not  he  ix-rmitted  to  usc^  the  affected  limb 
before  the  acute  inflammation  has  subsided,  however  mild  this  l>e. 

The  *mv  way  to  |)revent  permanent  changes  in  and  alwiut  the  joint  13 
by  careful  local  treatment  during  the  acute  stages.  The  beneticial  effect 
of  the  Bier  treatment  cannot  be  doubted.^ 

The  specific  toxins  an<l  sera  afford  niu<*h  relief  f  p.  105)*  One  or  the 
other  should  always  be  employed.  "  Ilot-air  '^  baking  -  has  much  the 
same  effect  as  the  Bier  treatment. 

*Cr  Bier,  "HypersBmia  als  HeilBmJttel"  Baetsner,  Deidsche  Zeitschr,  f.  Ckir., 
1907.     Von  Tiling,  Jour.  Am.  3fed.  A,hsoc.,  April  29,  1905,  p.  135. 

*  Wagner,  Med.  khn.,  IV,  June  21,  ItKMi*  _^ 
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If  the  tension  within  the  joint  is  not  promptly  relieved  by  immo- 
bilization and  passive  hyperemia,  the  fluid  should  be  aspirated.  The 
presence  of  pus  in  the  joint  is  not  of  itself  an  indication  for  more  vig- 
orous surgical  measures,  for  it  is  likely  to  be  spontaneously  absorbed. 
Bui  if  the  pus  persists,  or  if  the  temperature  and  the  general  conditions 
show  that  absorption  is  taking  place,  arthrotoiny  should  be  performed 
and  tlie  joint  irrigated  with  1 :  2,000  nitrate-of-silver  solution. 

As  the  acute  symptoms  subside  the  diagnosis  should  be  accurately 
made  between  arthritis  and  osteo-arthritis.  The  former  requires  that  the 
immobilization  be  prolonged  and  passive  motion  begim  cautiously,  the 
latter  that  passive  motion  should  be  begim  early,  before  the  splint  is 
left  off,  and  that  massage,  passive  motion,  and  splints  be  used  until  func- 
tion is  entirely  restored. 

Bier's  hyperemia  and  baking  are  useful.  Fuller's  ^  operation  of 
Tesiculotomy  for  gonorrheal  rheumatism  I  have  not  tried.  He  claims 
IT  cures  and  no  deaths  in  23  cases  treated. 

Bare  ComplicationB  of  Gonorrheal  Arthritis — Gonorrheal  tenosynovitis 
is  a  relatively  frequent  complication  of  gonorrheal  arthritis.  It  may 
occur  near  an  inflamed  joint  or  at  a  distance.  Among  the  rarer  compli- 
cations may  be  mentioned  myositis,  bursitis,  perichondritis,  intramus- 
cular or  subcutaneous  abscesses,  adenitis.  These  also  usually  occur  in 
the  region  of  an  inflamed  joint,  but  may  appear  at  a  distance. 

GONORRHEAL   ENDOCARDITIS 

Systemic  gonorrhea  produces  heart  lesions  in  from  10  per  cent  to  20 
per  cent  of  cases.  Thus  Nolan  recognized  heart  lesions  of  probable  gon- 
orrheal origin  in  16  out  of  115  cases  of  gonorrheal  arthritis  and  Sears  ^ 
in  25  out  of  167. 

Sears  has  analyzed  68  cases  of  gonorrheal  endocarditis,  of  whom  61 
were  in  men,  7  in  women.  The  heart  lesion  was  associated  with  arthritis 
ID  56  cases,  in  48  of  which  the  lesions  involved  three*  or  more  joints, 
while  in  10  there  were  no  joint  lesions.  The  heart  was  involved  during 
the  first  gonorrhea  certainly  in  31  cases,  probably  in  9  more.  In  one  in- 
stance the  heart  is  alleged  to  have  been  involved  during  the  se(H>nd  day 
of  a  gonorrhea.  As  a  rule  the  lesion  was  first  noted  during  the  fifth 
or  sixth  week. 

Pathology — The  lesions  are  usually  confined  to  the  heart  valves.  Ex- 
ceptionally there  is  pericarditis  and  even  myocarditis.  Sears  says :  "  In 
3S  cases  the  mitral  valve  above  was  involved,  in  1:^  the  aortic,  and  in  2 
the  pulmonic.  The  mitral  and  aortic  were  both  involved  in  8,  the  mitral 
and  tricuspid  in  1,  the  aortic  and  ])ulinonic  in  1.'' 

^V.  y.  Med.  Jour.,  May  30,  1008.      *  Do8ton  City  Hosp.  Reports,  1808,  IX,  201. 
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The  pathologic  changes  ^  in  the  valves  usually  consist  in  small  friable 
vegetations  made  up  of  plasma  cells,  leukocytes,  and  red  blood-corpuivles 
in  a  loose  framework.  Sometimes  the  valve  is  exulcerated,  even  jier 
forated.  Gonococci  may  usually  be  cultivated  postmortem  from  the 
lesions  and  sometimes  antemortem  from  the  blood. 

Clinical  Types — Two  clinical  types  are  recognized,  viz.,  simple  gon- 
orrheal end(x*ar<litis  and  malignant  gonorrheal  endocarditis.  Neither 
tyiKi  shows  any  clinical  peculiarity  to  stamp  it  as  gonorrheal.  Tlie  f  ^^ 
mer  is  mild  and  insidious  in  onset,  j)erhaps  entin^ly  latent,  so  that  the 
resultant  murmur,  })erhai)s  r(H?ognized  years  after,  may  be*  the  only 
sym])tom.  The  malignant  tyix;,  on  the  other  hand,  usually  begins 
abruj)tly  with  chill,  and  progresses  with  intense  septic  fever.  Yet  the 
ty]K's  are  neither  fixed  nor  exclusive;  a  case  may  begin  mildly  and  be- 
come malignant  later^  or,  beginning  in  the  most  acute  fashion,  it  may 
rapidly  subside. 

Diagnosis — A  patient  who  develops  a  heart  murmur  or  malignant 
endocarditis  while  suffering  from  gonorrheal  rheumatism  may  be  put 
down  as  a  case  of  gonorrheal  endocarditis.  A  more  accurate  diagnosis 
during  life  is  possible  only  in  those  malignant  cases  from  whose  blood 
the  gonocooeus  may  be  cultivated,  and  they  are  very  few. 

Postmortem  the  gonococcus  is  often,  though  not  always  found  in  the 
lesions  on  the  heart  valves. 

Prognosis — S(?ars  believes  that  a  mitral  lesion  offers  a  better  prog- 
nosis than  any  other,  since  of  the  43  cases  in  his  series  that  recovered,  33 
gave  signs  of  lesions  in  that  valve. 

Cardial!  symptoms,  if  present,  usually  persist  a  month  to  six  weeks, 
septic  symptoms  two  to  four  weeks.  The  damage  to  the  valve  is  usually 
|)erinan('nt  and  the  murmur  persists.  Fatal  cases  usually  terminate  in 
two  or  tlirw  weeks,  but  the  patient  may  survive  several  months.  The 
pro}M)rtion  of  cases  that  die  cannot  Ik?  accurately  estimated,  since  the 
diagnosis  in  many  of  the  survivors  remains  doubtful. 

Treatment — Tin*  treatment  is  that  of  endocarditis  plus  the  anti- 
gon<K*(Hnis  vac'(?iue  or  serum. 


M'f.  ]{<woiithiil,  lierl.  kiin.  Wnrhrnschr.,  Novemlxjr  26,  1900;  Thayer  and 
Jour,  of  KxjKT.  Mrd.,  1M«I,  IV;  ami  Thayer,  Am.  Jour,  o/ the  Med.Sci.,  November,  1905. 


CHAPTER   X 

OCULAR  GONORRHEA 

It  is  convenient  to  group  in  one  chapter  infectious  gonorrheal  con- 
jmictivitis  and  the  ocular  lesions  of  systemic  gonorrhea,  though  the  re- 
lations between  them  are  anatomic  and  biologic,  but  not  clinical.  The 
gonococcus  does  not  invade  the  system  from  the  conjunctiva. 

INFECTIOUS  GONORRHEAL  CONJUNCTIVITIS 

The  frequency  of  gonorrheal  conjunctivitis  in  infants  and  its  rarity 
in  adults  has  been  mentioned  in  Chapter  VIII. 

The  infection  is  due  to  contact  with  gonorrheal  pus,  derived  from 
the  mother's  genitalia  during  parturition  or,  in  after  life,  from  contact 
with  dirty  fingers. 

Symptoms. — The  incubation  period  is  believed  to  be  from  twelve  to 
forty-eight  hours  in  adults.  In  infants  the  inflammation  first  shows  it- 
self on  the  third  or  fourth  day.  In  adults  one  eye  is  usually  spared  if 
properly  protected,  but  in  infants  the  lesion  is  commonly  bilateral. 

The  onset  is  h>'peracute,  as  a  rule.  Conjunctival  redness,  with 
serous  exudate  and  lacrymation,  progress  in  a  few  hours  to  intense  red- 
ness, with  subconjunctival  exudation  and  purulent  aecreti(m.  The  sub- 
jective symptoms  of  burning  and  itching  arc  exchanged  for  intense  and 
constant  pain.  The  lids  are  intensely  red  and  swollen.  They  must  l)e 
forced  apart  to  obtain  a  view  of  the  eye.  The  ocular  conjunctiva  is  in- 
tensely inflamed  and  so  swollen  that  it  overhangs  the  cornea,  which  thus 
seems  sunk  into  the  depths  of  the  globe.  The  sul)Conjunctival  edema 
interferes  with  the  circulation  of  the  cornea,  which  is  usually  more  or 
less  necrosed.  This  corneal  necrosis  or  ulceration,  if  situated  near  the 
periphery,  may  be  concealed  during  the  acute  attack  by  the  overhanging 
conjunctiva. 

The  pain  completely  exhausts  the  patient,  but  there  is  no  fever. 

The  corneal  destruction  results  in  opacities  which,  if  central,  destroy 
the  vision.  Perforation  of  the  cornea  n^sults  in  prolapse  and  involve- 
nient  of  the  iris.  Iritic  adhesions  may  occur  even  when  there  is  no  per- 
foration. 
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111  isoinn  iiistaiif'fs  I  he  ilisi^asc  [>n j^'t'^^ses  with  n'httivoly  little  siifi??^ 
iicijtl  sii|>]iiiratiun,  Imt  jtiarkr*!  invt>lvement  of  the  sulK-onjuiictival  ti.s,sut^ 

Prognosis — The  iiifeetinn,  tlioiigh  rarer,  in  usually  much  more  severe 
in  adults  tluiu  in  iufants.  The  i^ight  of  an  adult  is  rarely  saved,  that  of  I 
an  infant  often  is.  | 

The  duratinn  (*f  the  acute  disease  ia  from  twu  to  six  weeks,  a  mild 
conjunctivitis  persi.sting  as  long  again.  It  nuiy  leave  a  pseudo'trachoma* 
Corneal  destnietiiui  is  ofteu  far  lesy  tJian  would  be  exjiected  from  the 
intensity  of  the  iutlammation.  Glaucoma  may  supervene  in  a  badly, 
damagtHl  eye.  | 

If  an  eye  is  destroyed  by  gonorrheal  or  other  purulent  inflammatioil 
the  danger  of  sym]mthetic  inflammation  of  the  opposite  eye  is  very 
slight,  if  it  ever  occurs  (  Knapp).  It  is  not,  tliereforc,  propjcr  to  remove 
tile  stump  for  fear  of  this  dreaded  complication,  a  fact  well  to  bear  in 
mind,  because  a  shriveled  stump  of  an  eye  furnishes  a  better  base  of, 
snpi)ort  fnr  an  artificial  eye  than  does  enucleation  or  its  substitutes. 

DiagEOsis.^^Almost  every  acute  jiurulent  conjunctivitis  is  gonorrheal 
and  almost  every  gonorrheal  conjunctivitis  is  purulent.  The  micro- 
scofK'  determines  tlie  diagnosis.  There  is  n  pseudo-gonorrhea  I  (^>ujuiit> 
tivitis  uenuaforum  nf  relatively  mild  tyjie,  not  uucommon  in  institutions. 

Prophylaxis — An  antiseptic  should  be  dropped  into  the  eyes  of  every 
child  at  birtlj.  There  are  no  exceptions  to  this  ride  of  practice.  Tho| 
antiseptic  usually  instilled  is  2  fx^r  cent  silver  nitrate,  as  advised  byi 
Crede.^  But  Cragin  -  has  shown  that  the  resultiug  ^*  silver  catarrh/'l 
which  con  he  elimiiuited  by  using  a  l-|)cr-cent  solution,  hut  only  at  thai 
expense  of  decreasid  efticieucy,  may  In^  eliminated  by  the  use  of  20  jxT 
cent  argyroL  This  he  eonsider8  the  ideal  prophylactic.  The  argyrol 
must  be  freshly  dissolved. 

The  aihdt  exercises  prophylaxis  by  keeping  his  ting<?rs  clean  and  out 
of  his  eyes.  I  have  never  known  a  case  of  gonorrheal  conjunetivitis  ia 
my  private  praclice. 

Curative  Treatment — Mild  purgatives  and  a  light  diet  are  of  advan- 
tage at  first.  Perfect  rest  ef  body,  and,  if  possible,  of  mind,  should  W 
secured.  The  sick-room  should  be  obscurely  lighted.  If  the  patient  ii^ 
not  robust  no  depleting  ujcasures  are  allowable,  and  the  laxative,  if  any 
be  given,  must  l>e  ligfit,  while  the  diet  must  Ijc  supjiortive,  even  stimulat- 
ing, when  the  condition  ia  low.  Fnder  all  diet  rules  lies  the  general' 
principle  tliat  the  strength  nnist  be  fortified,  for  there  are  on  record  casei| 
of  children  who  in  tlie  jieriod  of  recovery  actjuired  summer  diarrhea,  anj' 
at  once  suffered  an  aggravation  of  inilatumation  of  tlie  cornea  which,  by 
regulation  of  diet  and  arrest  of  diarrhea,  immediately  improved. 


» Cf.  J0ur.  Am.  Mtd.  Asmc.,  March  13,  1909,  p.  87«* 
'  Trans.  Am.  Gynec.  Soc.,  1907, 


INFECTIOUS  GONORRHEAL  CONJUNCTIVITIS  119 

Local  treatment  must  be  properly  instituted.  Delay  may  jeopardize 
the  eye.    The  essentials  of  treatment  are  three : 

1.  Antiphlogosis :   Cold. 

2.  Cleanliness:   Irrigation. 

3.  Antiseptics:   Bactericides. 

The  greatest  possible  care  is  necessary  in  handling  the  tender  swollen 
eve.  No  pressure  is  allowable.  Two  or  three  skilled  nurses  are  es- 
sential. 

All  dressings  should  be  the  lightest  possible,  and  tenderly  placed  by  a 
delicate  hand.  The  swollen  upper  lid  is  already  weight  enough.  The 
utmost  care  should  be  used  in  protecting  the  soimd  eye  from  contagion. 
Buller's  shield,  a  watch  glass  set  into  perforated  squares  of  rubber 
plaster,  is  not  so  good  as  Knapp's  suggestion,  a  mica  spectacle  plate  (to 
be  obtained  from  any  optician)  fastened  on  with  rubber  plaster  strips. 
This  is  transparent,  very  light,  and  does  not  steam. 

All  operative  measures  are  categorically  contraindicated  during  the 
active  period  of  the  disease.  Cantholysis,  scarification,  aspiration  of 
the  anterior  chamber,  and  amputation  of  the  prolapsed  iris  are  alike 
harmful. 

Cold  applications  are  of  the  utmost  importance.  Their  application 
must  be  unremitting  night  and  day,  and  for  this  reason  two  or  even  three 
trained  nurses  are  necessary.  Thin  compresses,  chilled  in  ice  water, 
should  be  placed  upon  the  closed  lid,  being  renewed  alwut  every  five  min- 
utes night  and  day.  The  cold  must  not  be  too  intense  during  the  decreas- 
ing stage,  as  it  may  interfere  with  the  nutrition  of  the  cornea — an  in- 
terference which  manifests  itself  by  a  misty  appearance  commencing  at 
tie  center  of  the  cornea.  Should  this  be  noticed,  the  cold  applications 
must  be  stopped  at  once. 

Cleanliness  and  drainage  must  be  constantly  assured  by  gently  sepa- 
rating the  lids  and  freely  instilling  with  a  dropjx^r  or  an  irrigator  (not 
asmnge,  for  fear  of  spattering  the  pus  into  the  eye  of  the  attendant), 
either  4  per  cent  boric-acid  solution,  or  1 :  20,000  j)ermanganate-of-pot- 
ash  solution.  These  applications  are  made  freely  to  the  entire  conjunc- 
tival sac  about  every  two  hours,  or  even  oftener  if  the  pus  be  very 
abundant. 

They  are  continued  less  and  less  frequently  until  the  discharge  is  no 
longer  piirulent. 

Aniisepsis. — The  organic  compounds  of  silver  arc  as  useful  in  ocular 
as  in  urethral  gonorrhea.  Arg^Tol  is  the  suit  oonunonly  employed,  a  few 
minims  of  a  20-per-cent  solution  beinp:  dropped  into  the  inflamed  eye 
every  half  hour  or  every  hour  imtil  the  acute  inflammation  begins  to 
subside  and  the  discharge  becomes  niuco-purulent.  Thereafter  2  j)er  cent 
uitrate-of-silver  solution  is  applied  with  a  camers-hair  brush  once  or 
twice  a  day  until  gonococci  can  no  longer  be  found  in  the  secretions. 
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SYSTEMIC  OCULAR   GONORRHEA 

The  various  lesions  ihat  may  occur  in  the  eje  as  a  result  of  systemic 
gonorrhea  are  enumerated  as  follows  by  Byers  * : 

Iritis  ( Mackenzie )»  conjunctivitis  (Foumier,  1866),  iridocho- 
roidiria  (Koemger,  1872),  keratitis  (Colsmann,  1882)^  panophthalmitis 
(Martin,  1882),  optic  neuritis  (Panas,  1890)^  dacroadenitis  (Panas, 
1894),  retinitis  (Burckhardt,  1804),  tenovitis  (Puech,  1895),  throm- 
bosis of  the  retinal  vessels  (Oalezowski,  1900). 

Iritifl  and  Iridocyclitis.—  The  lesion  is  not  very  common.  Lap- 
eraonne  saw  one  or  two  c^sea  among  2,000  eye  cases  and  Kurka  two  in 
20,000.  In  Byers's  cases  it  was  always  prc^ceded  (62  cases),  accom- 
panied (9  cases),  or  followed  (10  cases)  by  gonorrheal  rheumatism* 
It  was  unilateral  in  48  cases,  bilateral  in  23  in  the  tirst  attack ;  uni- 
lateral in  16,  bilateral  in  3  in  relapses. 

Byers  recognizes  the  following  tyfies:  Iridocyclitis  (mild  or  severe), 
plastis  iridoehoroiditis  (which  may  exceptionally  proceed  to  suppura- 
tion), exudative,  relapsing,  and  hemorrhagic  iritis. 

The  lesions  are  not  clinically  distingiushable  from  similar  lesions 
due  to  other  cause  except  by  the  concurrence  of  genital  and  joint  gon* 
orrhea. 

Conjunctivitis. — The  lesion  was  bilateral  in  42  cases,  unilateral 
twice.     In  35  jx^r  cent  there  were  other  ocular  lesions,  usually  keratitis. 

The  symptoms  are  rather  mild,  the  secretion  usually  mucoid  or  niuco- 
ptinilent.  Tliere  was  conjunctival  edema  in  half  the  cases,  swelling  of 
the  lids  in  only  10  per  cent.  Both  ocular  and  hnlbar  conjunctivae  w^ere 
usually  involved.  Gonococci  were  found  in  the  discharge  in  many  caaes. 
Ttie  average  duration  was  two  wrecks,  with  five  and  forty-six  days  as  ex- 
tremes.    Relup.ses  were  rare  and  the  prognosis  good. 

Betinitis. — ^The  lesion  is  neuro-retinitis  (bilateral  six  times,  uni- 
lateral five  times).  Six  of  Byers^s  cases  recovered  and  three  terminated 
in  atrophy. 

Other  Liesions. — The  other  ocular  lesions  of  systemic  gonorrhea 
enumerated  alMive  are  rare  and  occur  as  complications  of  iritis  or  con- 
junetivitie. 

Diagnosis.^The  diagnosis  of  these  lesions  as  gonorrheal  depends 
almost  solely  on  the  concurrence  of  genital  gonorrhea  and  gonorrheal 
arthritis.  Iritis  without  arthritis  during  gonorrhea  could  not  be  consid- 
ered more  than  suspect. 

The  discovery  of  gonoc-occi  in  the  secretion  from  the  inflamed  con- 
junctiva proves  the  nature  of  the  lesion,  but  may  leave  doubt  as  to 

^  "Goiiorrheal  Ocular  Metaatues/*  Montreal,  1908.  The  etatistics  throughout 
are  from  this  monograph.  In  each  case  the  oame  of  the  discoverer  and  ike  date  of 
discovery  are  placed  in  parentheaia. 
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whether  gonorrheal  conjunctivitis  is  sytemic  or  local.  Systemic  oon- 
junctiYitis  is  likely  to  be  mild^  bilateral,  and  accompanied  by  other 
ocular  lesions ;  it  is  always  associated  with  genital  gonorrhea  and  gon- 
orrheal arthritis.  Local,  virulent  conjunctivitis,  on  the  other  hand,  is 
not  associated  necessarily  with  any  other  lesions  of  the  disease,  and 
is  usually  an  intense,  unilateral  inflammation. 

Treatmant. — Instillation  of  10-per-cent  argyrol  solution  every  three 
hours  is  of  benefit  for  systemic  conjunctivitis.  Other  local  treatment  is 
along  general  lines ;  e.  g.,  atropin  for  iritis,  etc. 

The  urethra  must  be  vigorously  attacked,  as  in  every  type  of  sys- 
temic gonorrhea. 

The  toxins  or  serum  should  be  administered,  though  they  have  not 
proven  so  successful  in  the  treatment  of  iritis  as  in  that  of  arthritis. 


CHAPTER   XI 

GONORRHEAL  VULVO-VAGINITIS   IN   CHILDREN 
By  Db.  E.  D.  Barbinoeb 

This  disease  is  generally  found  in  the  children  of  the  poorer  dwae^- 
where  overcrowding  and  unhygienic  surroundings  predispose  to  its  tran^ 
ference.  Dirty  towels,  soiled  linen,  etc.,  are  the  usual  media  of  ooa^  — 
tagion ;  often  a  direct  history  can  be  traced  through  the  mother  who  is^ 
unaware  of  the  nature  of  her  leucorrhea  to  the  father  who  has  an  activ^^ 
gonorrh(»a.  Trcntwith  ^  states  that  50  to  75  per  cent  of  his  cases  sho^e^ 
the  father  to  l)e  indirectly  resjKmsible  for  the  infection. 

In  hosj>ital8,  asylums,  and  esjKJcially  nurseries,  an  epidemic  is  oftet* 
due  to  lack  of  recognition  of  the  nature  of  the  discharge  and  carelessne^ 
in  handling  it. 

Such  epidcniics  in  institutions  may  usually  be  traced  back  to  one  o^ 
two  children.  Sheffield  showed  that  one  little  girl  with  vulvo-vaginiti^ 
conveyed  the  infection  through  the  medium  of  a  large  bath  tub,  in  whicJ^ 
twenty  to  thirty  of  the  children  had  l)een  bathed  at  one  time. 

Though  ej)idemic3  of  gonorrhea  in  children  occur  in  the  above  stated 
manner,  many  individual  cases  are  due  to  rape.     In  the  crowded  tene^ 
nient  districts,  esjKicially  the  Italian,  this  is  not  an  infrequent  occur^ 
renco,  probably  arising  in  many  cases  from  the  prevalent  superstition. 
that  coitus  with  a  virgin  will  cure  an  attack  of  gonorrhea. 

Vet  this  infection  is  by  no  means  confined  to  the  children  of  the 
poor.  Oftentimes  most  virulent  and  intractable  cases  have  been  found 
in  a  fasliionai)lc  girl^'  scli(»ol,  or  in  the  home  of  luxury,  where  the  dis- 
ease has  occasionally  Ik'cu  traced  back  to  the  erring  nursemaid. 

The  prevalence  of  this  infection  among  children  has  been  estimated 
in  varions  clinics  when;  these  children  have  lx3en  brought  for  treatment 
Wek-Kakel  -  reports  that  in  ten  years,  Lsi):5  IDO:},  in  her  service  at  the 
Mount  Sinai  Hospital  Disjjcnsary  she  had  IIM)  cases  (l.C  per  cent)  of 
vnlvo-va^initis  anion^  a  total  of  1  1,578  cases  treated.  She  further  states 
that  **  Wax  mentions  1  jK'rcent,  while  llen<M*k  found  1  in  1,500  children. 


'  A'.  }'.  Medical  Jourmil,  Fel)niary  3,  IIMK). 

=  .V.  y,  Med.  Jour,  and  Phila.  Med.  Jour.,  October  8-29,  1904. 
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The  statistics  of  the  Armenkinderspital  in  Pesth  shows  a  percentage 
of  0.7  per  cent  among  32,876  children ;  at  the  Armenkinderspital  in 
Graz,  15  cases  of  gonorrheal  vulvo-vaginitis  were  found  in  the  year 
1890  in  a  service  of  4,501  children,  while  Seiflfert  found  among  3,414 
sick  children  at  the  Polyclinic  22  cases."  Dr.  Welt-Kakel  states  her 
cases  did  not  occur  epidemically,  hut  were  isolated  cases  which  presented 
themselves  during  her  service. 

Morbid  Anatomy  axid  Pathology. — The  organ  most  usually  involved  in 
children  is  the  vulva. 

The  vagina  also  is  usually  involved,  and  the  area  of  greatest  inflam- 
mation is  at  the  vaginal  outlet,  aroimd  the  hymen,  where  the  gonorrheal 
discharge  passes  over  the  perineum. 

The  gonococcus  rarely  burrows  beneath  the  deeper  layer  of  the  epi- 
thelium. 

The  gonococcus  is  usually  found  in  the  discharges.  4 

Symptoms. — The  incubation  period  of  gonorrhea  seems,  on  the  whole, 
to  be  of  shorter  duration  in  children  than  in  the  adult ;  three  to  four  days 
is  the  time  given  by  Cohena-Brach  and  Luczny  (Welt-Kakel). 

The  child  first  complains  of  pain  on  walking,  or  of  a  burning  or 
"  itching  "  on  urination,  and  the  mother  notes  a  discharge. 

There  is  usually  considerable  edema  of  the  labia  majora,  which  are 
more  or  less  stuck  together  with  the  copious  purulent  discharge  which 
pours  out  from  the  vagina.  Underlying  the  dried  discharge  there  are 
often  erosions,  which  bleed  easily — the  inflammatory  condition  may  ex- 
tend to  the  skin  surrounding  the  vulva  and  aflFect  the  inner  aspects  of 
the  thigh.    And  there  is  often  an  accompanying  inguinal  adenitis. 

On  gently  separating  the  labia  pus  is  usually  found  oozing  through 
the  vaginal  outlet.  If  the  pus  he  wiped  away  and  the  child  cry  or  cough, 
often  more  pus  will  be  expressed  through  the  opening,  showing  that  the 
vagina  is  involved. 

In  cases  due  to  violation  the  accompanying  trauma  may  be  very  con- 
siderable— the  hymen  may  be  ruptured  or  the  whole  perineal  floor  torn 
through.  In  one  such  case  observed  by  me  the  traumatism  was  so  ex- 
treme that  the  whole  perineum  was  destroyed  and  the  vulva  black  and 
gangrenous  api)earing.  (The  child  in  this  instance  was  in  sh(x;k  when 
first  seen.) 

In  many  cases  of  violation  there  has  not  been  any  penetration  and 
the  hymen  may  be  quite  intact.  Bandler  states  that  by  playing  a 
stream  of  water  under  mild  pressure  against  the  hymen  the  delicate, 
fringelike  edge  can  be  examined  to  see  if  an  injury  has  been  inflicted. 

By  inserting  a  very  small  Ferguson  sjxjculum  (modification  by 
Bandler)  or  a  Kelly  speculum  No.  X,  with  the  child  in  the;  knee-chest 
F'^ition,  the  vagina  can  be  entirely  examined,  and  the  cervix  brought 
iiito  view  and  inspected  as  to  discharge. 
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In  tlie  urdinnry  inu'i»m|)lieate<1  eases  of  viilvti-vaginitis  there  is,  as  a 
rule,  only  a  slightj  if  any,  elpvation  of  teuii>cratiire,  and  but  mild  con- 
st i  tut  iui  ml  disjturbauee. 

Biagnosis. — The  finding  of  tlic  gfinocooriig  in  the  dis<^harge  estat- 
linhe.s  the  tliagiiosis.  In  view  nf  prrsent  uii(*ertainties  in  regard  to  the 
bacteriology*  (of  vtdvo-vaginitii^)  it  wonk!  not  ?ocm  sutiicient  to  base  a 
diagnosis  on  ft  snioar  shnwing  a  (iraiu  negative  diploec>ceu».  tie  fore 
pronouni'ing  a  tina!  rliagnosis  a  culture  fc^hould  he  iiuide.  This  should  l>e 
insisted  upm  in  eases  of  i^ossible  luedieo-legal  import,  A  sufficiently 
aecnrate  working  diagnosis  for  clinical  jiurjxisc^s,  however,  can  l>e  made 
by  the  tindiug  of  the  Gram  negative  dipiococcus  in  a  smear  taken  from 
a  given  case* 

Differentia!  diagnosia  must  be  made  from  noninfectious  vulvo-vapn- 
itis,  whieli  arises  from  a  variety  of  eauscSj  such  as  lack  of  |K^rsonaI  clean- 
liness, soiled  diapers,  decomposed  smegma,  sweat,  urine,  the  oxyuris,  or 
pin-vvornis  from  the  rectum.  In  hot  weather,  and  especially  with  exer- 
cise, these  conditions  arise  more  readily. 

There  is  also  the  so-called  "  catarrhal "  form  of  vnlvo-vag^nitis, 
which  clinically  resembles  gonorrhea^  but  d*>es  not  show  the  gonocciccus; 
the  bacteriology^  of  this  other  still  seema  to  be  obscure.  This  form,  how- 
ever, is  infectiona. 

Noninfectious  viilvo- vaginitis  may  complicate  some  of  the  infectious 
disc^ases ;  e.  g.,  measles  and  scarlet  fever- 
Course  of  the  Bisease.^ — The  acute  inflammatory  stage  usually  lasts 
from  fuur  tii  six  weeks.  After  this  the  discharge  is  apt  to  change  in  char- 
acter fniui  a  pr*tfuse  thick  to  a  thin  serous  flow  and  the  ca^ie  to  l^ecome 
subacute  or  clm:»nic.  The  duration  of  the  disease  varies  greatly;  many 
cases  extend  over  a  niiml>er  of  years.  The  average  time  for  cure  has  been 
variously  estimated  at  four  to  six  months. 

In  children  as  in  adults  gonorrhea  is  prone  to  relapse.  Often  after 
an  apparent  cure  the  trouble  starts  up  suddenly,  and  gonococci  reapjiear 
in  the  disc^harge. 

ComplicationB.^The  complications  of  vulvo-vaginitis  are  very  numer- 
ous. Though  cxticnsion  of  the  infection  to  the  bladder  is  rare  in  children, 
Wcrtheiui  has  reported  a  case  of  true  gfniorrheal  cystitis  in  a  little  girl, 
w^iere  the  gonococcus  was  found  in  a  piece  of  bladder  muooua  membrane 
removed  by  an  ojx^rating  cystoscope. 

Extension  of  the  infection  from  the  cervix  through  uterus  and  tubes 
on  into  the  peritoneum  may  give  any  of  the  surgical  coniplications  which 
the  gynecologist  finds  in  the  adult,  as  salpingitis  pyosalpinx,  or  purulent 
peritonitis.  These  cases  are  ^jften  diagnosticated  as  appendicitis,  but 
examination  of  the  vaginal  secretion  usually  reveals  the  gonococcus. 
The  course  of  a  pure  gonorrheal  i>eritonitis  is  usually  more  favorable 
than  that  of  a  mixed  infection. 
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Extension  of  the  gonorrheal  process  to  the  anus  and  rectum  may  take 
place.  Arthritis  is  one  of  the  more  frequent  complications ;  gonorrheal 
conjunctivitis  also.  In  fact,  any  of  the  systemic  manifestations  of  gon- 
orrhea may  occur.  Sequelse  are  usually  adhesions  of  the  uterus,  tubes, 
and  ovaries. 

Treatment. — ^In  the  early  stages,  while  there  is  edema  of  the  vulva 
and  profuse  discharge,  it  is  preferable  to  keep  the  child  in  bed.  The 
mother  or  nurse  should  be  instructed  in  the  careful  handling  of  all  in- 
fectious materials. 

The  diet  should  be  light,  avoiding  any  highly  seasoned  food  and 
plenty  of  fluid  should  be  taken.  The  bowels  should  be  kept  freely  o|)en. 
Once  or  twice  a  day  the  child  should  be  put  in  a  warm  sitz  bath. 

If  the  discharge  is  confined  to  the  vulva  or  is  very  profuse  there,  it 
is  well  at  first  to  confine  the  irrigations  to  the  vulva  only. 

The  degree  of  vaginal  involvement  can  be  fairly  well  estimated  by 
the  method  mentioned  above — ^wiping  away  the  pus  over  the  vaginal 
opening  and  observing  if  more  pus  oozes  down  when  the  child  cries  or 
strains. 

The  irrigation  used  for  the  vulva  should  be  copious  hot  flushings  of 
a  2-per-cent  boric-acid  solution  while  the  inflammation  is  very  acute. 
This  should  soon  be  changed  to  a  bichlorid-of -mercury  ( 1 :  10,000- 
5,000)  solution,  lysol  (i  to  1  per  cent)  or  potassium  permanganate 
(1-2,000). 

If  the  vagina  is  obviously  badly  involved  from  the  first,  vaginal 
douches  should  also  be  given  without  delay,  the  above  solution  (slightly 
diluted)  being  used,  and  two  quarts  used  at  a  time. 

The  best  douche  outfit  is  a  soft-rubber  catheter,  Xo.  15,  F.,  attached 
to  a  glass  irrigating  jar  or  ordinary  fountain  bag.  The  pressure  should 
be  mild. 

The  child  is  placed  in  the  dorsal  position  over  a  Kelly  pad  douche 
pan.  The  catheter  should  be  introduced  with  great  care  so  as  not  to  in- 
jure the  delicate  hymen.  The  douches  should  be  given  twice  or  thrice 
daily,  oftener  if  needed  to  wash  away  the  discharge. 

After  each  douche  the  vulva  should  be  gently  dried  and  ^  oint- 
ment applied  so  as  to  protect  the  delicate  skin  from  the  excoriating  ef- 
fect of  the  discharge. 

A  light  absorbent  vulva  dressing  should  be  applied  and  held  securely 
in  place  between  treatments  so  as  to  avoid  any  conveyance  of  pus  to  the 
eyes  by  means  of  the  child's  fingers. 

After  the  first  acute  stage  is  over,  the  vulva  should  be  painted  thor- 

'Zbc  oxid  ointment  has  been  found  by  some  to  be  very  useful  for  this  purpose; 
*>tber8  recommend  an  ointment  containing  one  of  the  silver  salts  as  a  2-per-ccnt  pro- 
targol  ointment  (Bandler).  The  writer  has  found  the  use  of  these  silver  ointments  to 
^  most  efficacious. 
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ouglily  witb  arfj^vrol  5  to  25  per  c<»nt,  protaTg»>l  2  to  4  per  cent,  or  silver 
nitrate  1  peT  eent.  The  vagina  slumld  also  have  instillatiuns  of  any  of 
these  sohuions,  treatment  to  either  vulva  or  vagina  lM»ing  given  once  a 
day  immediately  following  the  doiiefuog.  The  instillations  into  the 
vagina  can  t)e  made  readily  hy  the  use  of  a  glass  medicine  dropper. 

Gradually  the  daily  treatnient^  ean  \ye  changed  1i>  thrice  and  then 
twiee  wee^kly.  If  the  vaginitis  ]iersists.  it  may  he  nctvssary  to  give 
dinK't  apijlieations  to  the  vaginal  or  eervical  Tuneons  inemhrane. 

These  applieations  should  l>e  made  with  the  fhild  in  the  knee-ehest 
po><!tion  and  hy  means  of  a  small  Fergnsim  or  Kelly  No.  X  sjiecMilum. 
The  hymen  should  l>c  anesthetized  hy  a  pledget  of  cotton  soaked  in  2 
}>er  cent  alypin,  which  is  allowed  to  remain  tliere  for  five  to  ten  min- 
utes, Ligiit  is  thrown  in  hy  means  of  a  hand  mirror  and  the  cervix  or 
vagina  examined  carefully. 

Erosions  of  the  cervix  or  vagina  can  be  touched  up  with  a  3-  to  5'per- 
cent  silver-nitrate  solution,  and  if  the  vagina  is  extensively  involved  it 
may  l^e  tilled  with  a  1-per-eent  silver-nitrate  solutioM,  which  is  allowed 
to  remain  there  for  a  few  niinntes. 

As  improvement  takes  place  the  silver  irrigation  can  he  replaced  by 
zinc-siilphate  irrigation  (solution  of  al^mt  ^  per  cent  strength)  or  zinc 
and  alum  (5j)  to  water  (Oj), 

From  time  to  time  the  discharge  should  1x*  examined  for  gonococci 
and  active  treatment  continued  so  long  as  these  are  found. 

When  the  discharge  no  longer  shows  them  and  the  flow  ceases  a  ten- 
tative cure  may  he  pronounced  and  treatment  stop|x-d. 

In  view  of  the  tendency  of  the  recnrrent^^s,  it  is  wise  to  reexamine  at 
intervals  of  months  and  later  every  year  or  two.  Of  ci^urse  this  is  only 
practieahle  where  the  physician  has  the  cooperation  of  an  intelligent 
pa  rent  or  guardian, 

Propliylaxis — Tlie  safeguarding  of  children  of  the  community  from 
the  ravages  of  gonorrhea  seems  so  vital  a  duty  that  it  is  only  ncvM?ssary 
to  mention  tlie  more  imi>ortant  ways  in  which  this  can  l>e  furthered. 

All  adults  in  active  gonorrhea,  es|M?cially  those  who  liave  children, 
should  l>e  warned  uf  the  great  infectiousness  of  the  disease  and  that  lit- 
tle girls  are  apt  to  ctmtract  it,  Spt^citic  instructions  should  be  given  in 
regard  to  ihe  destruction  of  all  soiled  dressings,  projier  disinfection  of 
handsj  and  importance  of  separate  sleeping  and  toilet  arrangciuents. 

Violation  is  a  crime  which  should  l>e  followed  up  more  severely  by 
the  hand  of  the  law.  It  should  Ix?  a  matter  of  civic  resjxjnsihility  to  see 
that  tliese  cases  are  brought  lo  justice.  And  yet  one  familiar  with  the 
tragedies  of  the  slums  often  sees  these  caties  sink  into  oblivion  with  no 
questions  asked. 

In  hodpitals^  asylums^  day  nurseries,  or  institntions  where  children 
are  congregated,  the  utmost  care  should  he  taken  in  regard  to  tlic  admis- 
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sion  af  children  with  leucorrliea.  Many  of  the  leading  hospitals  at  pres- 
ent will  not  admit  a  girl  to  their  children's  wards  without  taking  a 
vaginal  smear. 

WTien  gonorrheal  vulvo-vaginitis  has  once  gotten  into  such  an  in- 
stimtion  the  most  careful  and  intelligent  isolation  and  treatment  should 
W*  carried  out. 

If  possible  such  cases  should  Ix^  isolated  as  completely  as  measles  or 
scarlatina.  Where  separate  nurses  are  not  possible,  extra  precautions 
slMmld  be  taken  to  insure  asepsis  in  going  from  one  case  to  the  next. 
All  tbcmiometers,  towels,  douche  outfits,  bath  tubs,  and  toilet  articles 
should  be  kept  separate  for  these  cases  and  should  be  scrupulously  dis- 
infected before  and  after  using.  The  nurses  should  be  especially  in- 
structed in  the  disinfection  of  their  hands  and  be  provided  with  rubber 
gloves  if  possible.  Where  the  babies  are  still  in  the  diaper  age,  gauze 
dressing,  which  can  be  destroyed,  should  be  substituted.  Diapers  or 
dressings  of  any  kind  which  are  used  again  should  be  most  carefully 
boiled  and  steam  sterilized  if  possible. 

Dr.  Holt  has  drawn  attention  to  the  fact  that  one  of  the  most  trying 
features  about  prophylactic  measures  is  the  length  of  time  thc^y  must  be 
persisted  in- 


CHAPTER    XII 

GONORRHEA   TN   WOMEN 
By  Dk.  H   I).   BARRiNaEB 


Thebe  is  probably  no  infection  wbich  appears  in  a  greater  variety 
of  forma  to  tax  the  skill  and  judgment  of  the  medical  practitioner  than 
gonorrhoal  infection  in  t!ie  female.  Its  alnuHt  infinite  variety  of  cHn- 
ical  pictures,  its  frequently  obscure  onset^  its  insidious  progress  make  it 
often  difficult  of  diagnosis.  Again,  the  soeiologic  questions  which  ac- 
company this  infcHition  still  further  complicate  the  problem  of  treat- 
ment. 

It  is  of  importance  to  consider  some  of  the  causes  which  have  com- 
bined to  make  this  infection  in  the  female  sex  so  much  nmrc  of  an  elusive 
factor  to  deal  with  than  in  the  male.  Foremost  of  these  is  the  actual 
anatomical  difference  in  the  conformation  of  the  geni to-urinary  organs  of 
the  two  sexes. 

In  the  female  the  extent  of  mucous  membrane  which  may  be 
involved  is  enormons  in  comparison  with  the  male.  The  vulva  with 
its  intricate  folds,  the  urethral  onfiet^  with  it.s  glands,  tlie  vagina 
and  cervix,  around  which  the  gonrx'CK'ci  are  usually  depositedj  the 
uterus  with  its  endometrinm  rich  in  glands,  the  Fallopian  tuljcs,  the 
ovaries,  to  the  i>eritonemny  present  one  continuous  trail  for  gonorrheal 
invasion. 

Again,  as  this  disease  practically  always  results  from  sexual  inter- 
course, and  frequently  froui  illicit  intercourse,  the  question  of  gonorrhea 
has  gone  hand  in  hand  with  the  history  of  prostitution.  The  sociiologic 
problems  surrounding  prostitution  are  necessarily  intricate.  Man  and 
woman  hold  entirely  different  positions  in  regard  to  it.  The  man  who 
transgresses  has  but  little  thought,  other  than  jierhaps  a  preliminary 
burning  of  conscience,  of  the  moral  side  of  the  transgression.  His  one 
thought  is  to  seek  consultation  in  order  to  riJ  himself  of  the  disease,  and 
when  cured  fie  is  no  Ivetter  nor  worse  than  the  small  |X'reentage  of  his 
fellows  who  have  not  transgressed.    He  belongs  to  the  majority. 

On  the  other  hand,  the  woman  w4io  transgresses  is  an  outcast.  Her 
one  tliought  is  neither  to  seek  advice  nor  consultation,  but  to  hide  every- 
thing, 
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The  causes  for  these  two  points  of  view  arc  probably  on  the  one  hand 
man's  aggressive  nature,  his  ability  to  create  public  opinion,  and  on  the 
other  hand  woman's  passive  acquiescence  to  these  created  standards. 

It  is  this  man  who  has  transgressed,  who  has  had  experience,  who 
marries.  Therefore,  when  any  question  of  gonorrheal  infection  comes 
up  after  marriage  his  experience  is  pitted  against  his  wife's  ignorance 
in  disguising  the  real  condition  of  affairs.  And  if  strange  and  over- 
whelming disease  comes  to  the  woman  after  marriage,  not  realizing  what 
causes  might  be  responsible,  she  has  been  taught  to  believe  that  this  suf- 
fering is  woman's  portion  and  has  accepted  her  lot.  That  woman  is 
monogamous  by  instinct  has  not  a  little  to  do  with  this  point  of  view. 

Xot  so  with  the  man ;  if  he  has  reason  to  believe  he  may  have  gon- 
orrhea, at  the  outset  of  the  first  symptoms  he  consults  a  physician  and  the 
physician  must  be  ready  with  prompt  and  efficacious  treatment  if  he 
would  hold  this  patient  Out  of  this  situation  have  arisen  numerous 
methods  or  schools  of  treating  acute  gonorrhea  in  the  male,  and  this  treat- 
ment has  reached  a  stage  of  great  perfection,  because  the  demand  for 
such  treatment  has  been  insistent. 

With  his  female  patients  the  physician  has  been  put  under  no  such 
pressure  for  diagnosis,  and  while  he  has  achieved  lasting  fame  in  the 
treatment  of  the  later  surgical  complications  of  gonorrhea  in  the  female, 
he  has  often  gone  in  the  line  of  least  resistance  in  making  a  diagnosis  of 
gonorrhea  in  its  early  stages.  The  woman,  not  suspecting  what  may  be 
at  the  bottom  of  her  slight  indisposition,  has  too  often  been  reassured 
hy  the  statement,  "  Oh,  the  discharge  is  only  the  result  of  marriage  re- 
lations." "  You  have  taken  a  slight  cold  in  your  bladder,"  etc.  She 
goes  home  and  neglects  herself,  and  returns  to  her  physician  only  when 
symptoms  have  sufficiently  asserted  themselves  so  that  he  can  make  a 
clinical  diagnosis  of  gonorrhea.  As  a  result  many  a  case  of  acute  gon- 
orrhea in  tlie  female  is  grossly  mishandled  and  swells  the  lists  of  those 
cases  later  demanding  surgical  skill. 

When,  therefore,  the  possible  gonorrheic  presents  herself  for  consulta- 
tion, the  conscientious  examiner  must  tactfully  approach  his  task  and 
attempt  to  find  out  in  which  one  of  the  following  classifications  this  par- 
ticular woman  belongs. 

First:  Is  she  a  married  woman  who  has  innocently  contracted  the  dis- 
ease, knowing  nothing  of  its  nature  ?  If  so,  the  economic  question  of 
not  destroying  the  marriage  relation  presents  itself. 

Second :  Is  she  an  unmarried  woman  who  has  contracted  the  disease 
as  a  result  of  illicit  intercourse  ?  If  so,  is  she  a  "  first  offender,"  un- 
aware of  the  enormity  of  what  she  has  done,  or  is  she  a  prostitute  ? 

Third :  Is  she  an  unmarried  woman  who  is  quite  innocent  of  any  sex- 
ual relations,  and  has  had  the  misfortune  to  contract  the  disease  by  the 
use  of  infected  linen,  toilets,  douche  outfits,  or  dirty  instrumentation} 
10 


Fifth:  If  the  patient  !>e  a  little  i^irl,  lias  ebe  become  infected  from 
some  unrecognized  source  in  her  own  family  ? 

The  importaiiee  of  a  correct  diagnosis  at  once  becomes  apparent; 

L  For  the  i^afcty  of  the  family  or  conimnnity.  If  the  innocent' 
woman  is  infected  slie  muBt  be  ini^trncted  bow  to  take  care  of  herself,  as 
she  may  infect  other  members  of  her  family  or  her  own  eyes.  If  tb© 
patient  lie  a  j>rostitutej  she  must  be  warned  that  she  is  in  an  infectious 
Btate. 

2.  In  justice  to  the  individnah  It  ia  only  necessary  to  mention  bow 
important  it  is  to  know  what  germ  is  responsible  for  the  infection.  li 
may  mean  the  niin  of  an  innocent  woman's  life  to  lie  lal>eled  *^>norrhei0 

fwheu  an  entirely  different  canse  eon  hi  lie  found  on  investigation* 
3.  For  the  purpose  of  intelligent  treatment  and  prognosis. 
in  fi 
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The  various  clinical  manifeBtations  of  gonorrhea  in  the  female  vary 
in  accordance  with  the  following  conditions : 

1.  The  virulence  of  the  infecting  gontx-oecus. 

2.  The  resistance  of  the  tis.sues  which  arc  invaded, 

3.  Whether  the  original  infection  is  a  mixed  infection;  i.e.,  the 
pyogenic  organisms  are  present  as  well  as  the  goinx^ficens.  M 

4.  The  raishig  of  the  viruknce  of  the  original  infection  by  certain^ 
processes  in  the  woman.     (This  accounts  for  many  cases  of  so-called 
*^one-ehibl  sterility.^')  M 

Doderlein  *  says:  " 

Clinical  experience  and  bacteriological  investigations  have  given  rise 
to  the  following  important  conclusions  respecting  the  etiology  and  pathol- 
ogy of  gonorrhea : 

A  wide  patulous  external  ureihral  orifice  in  the  mcJe  favors  ike  enirancB 
of  the  female  secretion;  so  that  one  with  such  a  urethra!  orifice  may  acquire 
gonorrhea,  while  another — later  comer — may  not  arrpdre  H, 

Likewise  in  the  female  the  anatomical  eon  format  ion  of  the  genitalia  Itoi^ 
an  iiifiuence  on  the  kind  of  gonorrheal  infection;  with  a  narrow  vaginal 
outlet t  virginal,  the  urethra  is  likely  to  become  infected;  and  in  a  non- 
virginal  vagina  the  infevting  agent  more  easily  comes  in  contact  with  the 
tipper  part  of  the  vagina  and  cervix.  InfciHon  with  acute  gonorrheal  pas 
catises  in  women  a  much  more  aciiie^  stormy  atiark  of  ascending  gonorrhea 
(Wertheim)  than  an  infection  with  chronic,  latent  gonorrhea. 

In  labor  the  gonococci  in  the  lochia  become  more  mruhnt,  which  favors 
an  ascending  infection. 
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In  marriage  the  two  participants  may  become  immune  to  each  other's 
gonococci.  So  that  it  is  not  possible  to  have  a  further  exacerbation  of  gon- 
orrhea between  these  two.  When  a  third  person  trespasses,  however,  it  is 
possible  that  he  may  have  an  attack  of  acute  gonorrhea,  while  neither  the 
man  nor  woman  have  any  manifest  gonorrhea  (Wertheim).  Not  every 
connection  unth  a  gonorrheic  woman  is  followed  by-,  an  infection,  because 
in  chronic  gonorrhea  the  genital  secretions  can  at  times  be  free  of  gono- 
cofci.  Marked  irritation  of  the  genitals,  menstrual  or  puerperal  secretions 
bring  the  gonococcus  to  the  surface,  and  so  raise  the  infectiousness  of  the 
woman.  Under  these  conditions  the  symptomless  gonorrhea  of  man  can 
experience  a  recrudescence,  and  the  man  can  through  his  wife  be  infected 
vith  a  virulent  gonorrhea. 

In  man,  latent,  i,  e,  symptomless  yet  infectious  gonorrhea  can,  through 
acesses,  especially  those  venereal  (marriage)  experience  exacerbations  and 
appear  after  a  pause  of  perhaps  ten  or  twenty  years. 

The  organs  covered  by  pavement  epithelium  are  more  resistant  to 
the  gonococcus  than  those  covered  by  cylindrical  epithelium,  and  the 
organs  therefore  most  frequently  involved  in  the  order  of  frequency  are 
the  urethra,  cervix  uteri,  posterior  vaginal  vault  (where  the  infected 
cervix  comes  in  contact  with  the  vaginal  wall),  the  vulva,  and  the  re- 
maining portions  of  the  vagina. 

There  are  further  certain  spots  of  predilection  where  the  gonorrheal 
infection  is  apt  to  settle  and  become  chronic,  i.  e.,  Skene's  glands  and 
Bartholin's  glands.  At  the  opening  of  the  ducts  leading  from  Bartho- 
lin's glands  two  small  reddened  spots  can  be  seen  when  the  ducts  are  in- 
fected with  gonorrhea.  These  spots  are  called  the  *^  maculae  gouor- 
rhoicae"  (of  Sanger  ^). 

THE    HISTORY   OF   THE   CASE 

By  inquiring  carefully  into  the  history  of  a  given  case  and  the  prob- 
able mode  of  infection  much  valuable  assistance  can  often  be  gained. 

Thus,  if  no  history  of  sexual  intercourse  is  obtained  and  it  is  found 
that  the  patient  has  been  using  toilet  articles,  towels,  etc.,  which  might 
be  a  source  of  infection,  the  inference  may  Ix^  made  that  the  infection 
is  chiefly  external  around  the  vulva,  urethra,  and  vaginal  outlet. 

Again,  as  sometimes  occurs  in  disi)ensary  practice,  if  a  history  is 
given  of  attempted  intercourse  (rape)  in  which  the  act  was  not  accom- 
plished, a  similar  observation  may  Ixi  made. 

Also  in  newly  married  women  a  history  of  incomplete  intercourse 
may  be  obtained,  and  especially  in  cases  where  precauticmary  measures 
against  conception  are  used,  as  withdrawal  or  the  use  of  protectors,  one 
may  again  expect  a  low  infection  aroimd  the  vulva  or  vaginal  outlet. 

^CerUrlbLf.  Gyn.,  1896,  p.  1073. 
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SYMPTOMS 

TLe  patient  usually  com  plains  of  a  profuse  burning  discharge  and 
difficult  burning  micturition. 

These  two  sv^nptomsi  in  a  woman  who  has  previously  been  well  sug- 
gest at  once  a  jx>ssible  gonorrheal  involvement,  the  more  so  if  con  pled 
with  a  liistorv  of  any  of  the  alKive-mentiouetl  modi>B  of  infei^tinn. 

Other  .suhjeetive  symptoms  may  be  given,  as,  for  inst}m<'e,  pain  when 
walking  or  sitting,  senBC  of  fullness  and  w^eiglit  in  the  groins,  small  of 
haek,  or  at  the  vaginal  on  t  let,  or  occasion  ally  the  patient  may  report  a 
bloody  nrint!  if  the  bladder  involvement  is  marked, 

An  examination  of  the  affected  parts  will  give  the  further  objective 
symptoms  necessary  to  make  the  diiignoais.  The  details  o{  the  first 
examination  will  vary  directly  witli  the  history  obtained,  and  the  viru- 
lence of  the  infection  as  observed  when  the  vulva  is  inspected. 

If  the  history  of  a  firobable  low  infection  has  Inx^n  obtained,  and  an 
acute  condition  of  the  vulva  and  urethral  oj»ening  is  found,  a  smear  of 
the  discharge  should  be  taken  by  means  of  a  sterile  platinnni  lo4>p  for 
examination  and  no  further  examination  made  until  the  acute  external 
inllammati<m  has  subsided*  The  patient  should  lie  kept  in  bed,  (See 
Acute  Urethritis.) 

If  the  ])atient  gives  a  history  ni  a  j>robable  high  infeetifui  aud  com- 
plains of  pain  in  tlic  rt^gion  of  uterus  or  tubes,  and  tliis  is  veritied  by 
alHlominal  palpation,  a  careful  binnmual  examination  should  be  made 
at  on(*e,  for  the  case  nuiy  vnW  for  inunediate  surgical  care. 

Should  the  patient  c^mie  with  the  history  of  a  subacute  or  chronic  in- 
fection, the  following  routine  examination  should  ha  made:  The  patient 
should  lie  instructed  nol  to  take  a  dcmehe  l>efore  submitting  to  the  exam- 
ination.    In  this  way  the  characteristics  of  the  discharge  can  be  noted. 

The  vulva  should  Ix'  inspected  carefully;  oftentinu^s  venereal  warts 
are  found  around  the  anus  or  vagina!  outlet.  The  labia  majora  should 
be  spread  apart  ami  seandi  marie  for  the  nia(*ula/ gonorrhoica'  at  t!a.^  oixm- 
inga  of  Bartholin's  glanils.  By  slipping  the  index  finger  into  the  vagina 
for  about  one  half  inch  an*!  placing  the  tlnnnb  fiver  the  macula,  oflen- 
tiiues  an  induration  or  abscess  of  Bartholin's  glands  can  Ix^  palpated. 
Should  any  pus  exude  fnun  the  ducts  a  smear  and  culture  should  be 
made  and  laid  aside  for  examiuation.  Examination  of  the  urethral 
orifice  should  next  be  made.  If  a  free  discharge  of  pns  be  found  in  the 
urethra,  a  smear  and  culture  should  be  taken,  aud  then  the  urethral 
orifice  carefully  wiped  oflF,  and  an  examination  made  of  Skene's  glands. 
Again,  by  passing  the  index  finger  into  the  vagina  and  running  it  up 
toward  the  bladder  end  of  the  urethra  and  then  massaging  the  urethra 
toward  its  outer  end,  a  tiny  drop  of  pus  can  oftentimes  be  expressed  for 
a  smear  and  culture. 
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The  vaginal  outlet  should  next  be  inspected,  and  if  a  discharge  is 
found  to  be  coming  down  from  above,  a  further  examination  should  be 
made  with  a  speculum. 

When  the  examination  is  made,  great  care  should  be  taken  to  cleanse 
the  vaginal  outlet  of  all  discharge,  so  that  no  infection  be  mechanically 
carried  from  outside  upward  to  the  cervix. 

When  the  cervix  is  well  exposed  by  the  speculum  specimens  should 
be  taken  from  the  discharge  found  aroimd  the  external  os.  The  cervix 
is  carefully  inspected  and  then  the  posterior  vault  of  the  vagina  for  any 
erosions  of  the  mucous  membrane  produced  by  contact  with  the  infected 
cervix. 

After  the  speculum  examination  is  completed,  a  careful  bimanual 
palpation  should  be  made.  With  reference  to  the  condition  of  the  uterus 
and  adnexa,  special  note  should  be  made  as  to  the  size,  position,  mobility, 
and  sensiliveness  of  the  uterus ;  as  to  whether  the  tubes  arc  enlarged 
or  tender  and  as  to  whether  perimetrium  or  parametrium  is  involved. 
If  an  advanced  or  urgent  condition  of  the  pelvic  organs  be  found, 
the  ease  may  have  already  passed  over  into  the  domain  of  surgical 
gynecology. 

VARIETIES 

Acute  Ueethritis 

Urethritis  is  considered  the  most  frequent  form  of  gonorrheal  infec- 
tion of  the  female  genitalia.  This  is  probably  due  to  the  fact  that  in  the 
beginning  of  the  sexual  act  the  labia  majora  are  pushed  aj)art  by  the 
glans  penis,  and  the  urethral  orifice  in  this  way  is  put  on  the  stretch. 
The  ducts  of  Skene's  glands,  lying  inside  of  the  urethral  orifice,  arc  then 
brought  in  direct  contact  Tvith  the  infecting  discharge  from  the  male 
urethra,  as  is  the  lining  epithelium  of  the  female  urethra.  And  as  this 
epithelium  is  columnar,  the  infection  readily  takes  place. 

Symptoms. — The  patient  usually  complains  of  an  intense  burning 
discharge  at  the  urethra  and  a  sense  of  burning  or  *^  sticking ''  pain  on 
micturition.  Sometimes  there  is  a  marked  tenesmus  or  even  retention 
if  the  patient  is  nervous.  She  may  note  that  she  passes  a  few  drops  of 
blood  at  the  end  of  urination. 

Examination  generally  shows  an  intensely  reddened  urethral  open- 
ing, oftentimes  with  the  swollen  mucosa  bulging  out  of  the  orifice,  giving 
the  appearance  of  a  prolapse.  Pus  is  seen  oozing  down  over  the  mucosa. 
The  orifices  of  Skene's  glands  may  be  conspicuous  or  they  may  not  be 
demarcated  from  the  rest  of  the  violently  congested  mucosa. 

Palpation  of  the  urethra  ;>fr  rnf/inam  (care  l)eing  taken  to  carry 
none  of  the  pus  up  with  the  examining  finger)  gives  acute  tenderness. 
Oftentimes  the  urethra  feels  like  a  cord  under  the  finger. 
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Biagnosia  is  nut  difficult  if  a  careful  history  has  been  eliritrfl;  i 
smear  taken  of  the  discharge  should  show  gonococci.  Ureihritis  follow- 
ing infection  by  catheterization  can  usually  be  excluded  by  the  hhiotfj 
and  the  abscm^e  of  gonococci  in  the  smear.  Urethritis  caused  by  the  irri- 
tation of  concentrated  urine,  chemical  irritants,  traumatism^  or  ths 
exanthematous  disc»asca  can  usually  readily  l»e  excluded  by  the  history. 

Treatment.^ Kest  in  bed  and  absolute  cleanliness  are  enseutial  in 
treating  acute  urethritis.  The  attendant  should  be  warned  of  the  iti' 
fectiousness  of  tlie  discharge  and  all  soiled  dressings  destroyed.  Three 
or  four  times  a  day  the  urethral  oritice  and  vulva  should  l)e  gimtly 
flushed  off  with  cofiious  hot  irrigations  of  l:M:»racic-acid  solution  or  bi- 
clilorid  of  mercury  1:6,000  or  lyaol  (^  to  1  per  cent).  These  irripi* 
tions  can  be  given  by  means  of  a  fountain  syringe  with  the  patieot  in 
the  dorsal  jxisitifm  on  a  douche  pan.  Aftc^r  the  irrigation,  the  vulfi 
should  be  covered  with  an  aI>sorl»ent  pad.  The  diet  at  first  shoiJd  be 
111  a  inly  I  it]  u  ids — milk,  broths,  and  nonirritating  f<x>d8.  Condiments 
and  alcnlml  in  any  form  should  l*c  absolutely  forbidden. 

The  patient  should  Ix^  encouraged  to  drink  large  quantities  of  water. 

If  the  irriUiliility  and  tenesmus  is  marked,  a  urinary  sedative  should 
be  administered,  as; 


IJ   Potass,  citrate gr.  xx ; 

Tinct,  Tlyoscyanms ^6s; 

Aqua* q.  3.  ad.  3j, 

Sig,     One  dram  every  three  hours. 
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As  the  most  acule  sympttims  suliside  local  applications  should  be 
niade  to  the  urethral  opening  after  the  irrigation  has  been  used.  Two 
to  f<»ur  per  cent  prnturpd  frcidy  a])plird  by  nutans  of  a  swab,  arrnuiJ 
the  iirerhral  niuuth  and  i»|»e!iings  of  Skene's  glands  may  be  very  help- 
ful. Argvrol  (10  to  25  per  cent)  can  also  be  use+L  These  applications 
can  W  made  once  <»r  twice  a  day.  A  certain  number  of  these  cases 
retipond  promptly  to  treatment,  and  make  an  excellent  recovery;  but, 
uniortunately,  many  pass  into  the  subacute  or  chronic  stJite*  As  many 
cases  of  acute  urethritis  are  combirjc<l  with  c3*stitis,  it  is  often  neces- 
sary at  the  outset  to  start  bladder  irrigations  (see  Acute  Cystitis) 
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nsually  a  history  of  an  acute  attack  is  obtained,  but  occasionally  tlie 
patient  lH*c*omes  aware  of  her  cunditiim  only  when  it  is  subacute  or 
chronic.  The  iin*thni  may  alone  W*  invoUvd  or  there  may  l>e  an  accoin* 
punying  cervicitis  or  cystitis.  The  ilischarge  in  the-sc  cases  show  as  a 
rule  pns  and  e]>ithcdium  rAh  and  pyogenic  organiBmSi  the  gonococctia 
often  Ijeing  found  witli  difficulty* 
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STmptoms. — ^Frequency  of  urination  is  the  symptom  most  often 
found.  This  frequency  occurs  during  the  day  when  the  patient  is  in 
the  upright  position,  and  may  also  be  complained  of  at  night. 

In  milder  cases  the  patient  complains  of  an  occasional  "  tickling  " 
or  "  burning "  on  urination,  and  this  may  be  very  intermittent  in 
character. 

Smnination. — ^By  massaging  the  urethra  through  the  vagina  a  thick 
muoo-purulent  secretion  can  be  obtained.  This,  when  examined  micro-, 
soopically,  may  be  found  to  consist  of  epithelium  and  pus  cells  and  no 
gonococci  present  The  urethra  in  these  chronic  cases  is  generally  found 
somewhat  indurated  and  tender  on  palpation.  After  the  urethra  has 
been  emptied  of  its  secretion  and  this  wiped  off,  a  more  thorough  mas- 
sage over  Skene's  glands  may  bring  a  tiny  drop  of  pus  to  each  duct  Of- 
tentimes the  gonococcus  will  be  found  here  when  it  has  disappeared  from 
the  urethral  discharge  proper. 

It  may  be  of  value  to  ascertain  whether  the  anterior  or  posterior  por- 
tion of  the  urethra  is  chiefly  involved.  By  massaging  first  the  anterior 
portion  and  later  the  posterior  a  rough  estimate  of  the  involvement  can 
be  obtained.  Examination  by  the  endoscope  may  show  local  areas  of 
congestion  and  erosion  in  the  course  of  the  urethra. 

Treatment. — The  general  treatment  is  the  continuance  of  a  simple 
diet  without  the  use  of  condiments  or  alcohol.  The  internal  drugs  com- 
monly used  are  the  same  as  prescril)ed  for  male  patients  (see  p.  208). 

Local  treatment  is  accomplished  by  the  application  of  the  various 
silver  salts  to  the  urethral  mucosa.  This  can  be  done  by  means  of  a  glass 
medicine  dropper  or  by  bladder  irrigations  (p.  196). 

These  treatments  should  be  given  three  times  a  week,  later  twice  a 
week.  If  localized  erosions  are  discovered  these  should  be  touched  up 
with  silver  nitrate  (5  per  cent)  with  the  aid  of  the  endoscope. 

If  this  process  is  painful,  it  may  be  necessary  to  first  anesthetize  the 
urethra.  This  can  readily  be  done  by  inserting  a  fine  applicator  wound 
with  cotton  dipped  in  alypin  5  per  cent. 

In  certain  resistant  cases  the  application  of  urethral  pencils  is  very 
useful.  These  are  variously  prepared,  containing  various  medicaments, 
as  silver  nitrate,  protargol,  argyrol,  ichthargen,  or  astringents  such  as 
zinc  sulphate.  Astringents  are  of  great  value  in  the  later  stages  of 
urethritis. 

These  pencils  have  the  double  value  of  acting  mechanically  as  a  small 
sound  to  dilate  the  urethra.  They  sliould  be  lubricated  with  a  sterile 
lubricant  before  inserting. 

Complications. — If  persistent  involvement  of  Skene's  glands  con- 
tinues long  after  the  urethritis  has  been  controlled,  it  may  be  necessary 
to  split  open  these  little  glands ;  this  can  be  done  by  moans  of  a  fine  scis- 
sors under  local  anesthesia ;  the  glands  and  duct  should  then  be  swabbed 
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out  with  rarbolif  aoid  (J>r»  jK^rcoiiO,  follnwftl  by  alcohol,  or  with  a  strong 
30-  to  50-j>er~L*ent  j^ilvcr  nitrate  *>r  silver  stick* 

Caruncles  may  form  in  the  irritated  and  hyjiertrophietl  imicous  mem- 
brane around  Skene's  glands. 

Sirk'iure  of  the  urethra  ia  relatively  rare  in  women  ond  should  te 
treated  by  dilating  with  a  female  urethral  sound*  Care  should  be  taken 
that  the  dilatation  is  not  too  great,  as  the  urethral  wall  may  easily  be  in* 
jured.    Dilatation  up  to  2S  to  30  JT.  is  suUieient. 

Cystitis 

Gonorrheal  cystitis  or  cystitis  arising  from  catheteriaiation  (e.  g.,  in 
postoperative  retention )  is  more  frequently  seen  in  women  than  in  men* 

Catheterization  should  in  all  eases  be  foUowx'd  by  an  antiseptic  irri- 
gation  and  the  catheter  of  election  is  the  glass  one.  ■ 

The  spnptoms,  diagnosis,  and  treatment  of  cystitis  are  discussed  in 
Chapter  XXXII, 
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AoTjTE  Cervicitis 
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Neict  to  the  urethra,  the  cervix  is  considered  the  organ  most  fre- 
quently  infected  by  gonorrhea,  ■ 

There  are  two  reasons  for  this:  The  cervical  mucosa  is  columnar  in 
tyix?,  therefore  especially  prone  to  gonorrheal  infection;  and  secondly, 
during  coitus  the  seminal  discharge  is  poured  directly  over  or  around 
the  cervix* 

In  a  large  jxjrcentage  of  cases  the  cervix  and  urethra  are  involved 
at  the  same  time ;  it  is  rare  to  see  a  gt»norrheal  cervicitis  without  a  ure- 
thritis, but  the  reverse  is  not  true. 

Symptoms — Thei'e  is  generally  a  sense  of  fullness  or  weight  in  the 
region  of  the  vagina  and  a  discharge*  If  the  body  of  the  uterus  is  in- 
volved there  may  lie  eousideralile  pain  in  the  bypogastrium. 

ExaminatiDn  shows  the  cervix  much  reddened  and  covered  with  more 
or  less  purulent  discharge.  A  smear  usually  shows  the  gonocfXTUs.  On 
wiping  away  the  dischar^^f'  tlie  mucous  meudjrane  ujay  show  bleeding 
points  or  erosions  and  the  cervix  may  apjiear  edematous. 

Diagnosis.— Diagnosis  must  he  made  from  the  ordinary  form  of 
cervicitis  such  as  is  found  with  a  laceration  of  the  cervix  due  to  child- 
birth; or  cervicitis  due  to  passive  congestion,  as  in  certain  displacements 
and  stenosis  of  the  cervix. 

Carcinoma  of  the  cervix  is  diiferentiated  by  the  examination  of  ex- 
cised portions  of  tissue  in  doubtful  cases. 

Involvement  of  the  mucous  membrane  in  any  of  the  exantbematous 
diseases  can  l^  differentiated  by  the  prcscmce  of  other  syniptoms. 

Syphilitic  mucous  patches  can  also  be  excluded  by  the  history  and 
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clinical  findings,  although  these  cases  are  sometimes  very  puzzling  and 
a  double  infection  may  be  found. 

The  same  is  true  of  chancres  and  chancroids.  The  finding  of  the 
Spiroelueta  pallida  or  the  bacillus  of  Ducrey  may  establish  the  diagnosis. 

Treatment. — Some  physicians  are  averse  to  douching  in  the  most 
acute  stages  of  cervicitis,  as  they  claim  that  there  is  danger  of  negating 
the  value  of  the  acid  secretion  of  the  vagina  which  is  a  natural  safe- 
guard. 

If  the  cervix  is  actually  involved,  it  seems,  in  the  opinion  of  the 
writer,  better  judgment  to  keep  mechanically  removing  the  constantly 
accumulating  discharge  than  to  allow  it  to  remain  in  contact  with  both 
the  affected  and  unaffected  mucous  surfaces. 

Therefore  copious  hot  irrigations  of  a  mild  antiseptic  solution  are 
advised,  under  low  pressure,  so  that  there  shall  be  no  driving  of  the  dis- 
charge farther  up  into  the  cervix. 

Boric-acid  solution  (2  per  cent),  lysol  (1  per  cent,  bichlorid  of 
mercury  (1:5,000  to  10,000),  permanganate  of  potassium  or  creolin 
(J  per  cent)  are  used.  These  irrigations  should  be  given  two  or  three 
times  daily  or  oftener  if  the  discharge  is  very  profuse 

Cheonic  Cervicitis 

This  may  follow  an  acute  attack,  or  the  onset  may  have  been  so 
chronic  in  character  that  the  patient  has  not  been  aware  of  its  existence. 
The  history  is  often  of  very  little  value,  and  the  diagnosis,  even  after  a 
most  careful  examination,  may  only  be  presumptive,  unless  perhaps  some 
complication  (as  sali)ingitis)  arises,  which  proves  the  diagnosis. 

Gonococci  are  often  not  found  in  the  discharge,  this  discharge  being 
composed  only  of  pus  and  epithelial  cells. 

In  these  cases  an  examination  should  always  be  made  just  after  men- 
struation, as  the  mucosa  at  this  time  is  more  congested  and  the  desquama- 
tion of  the  mucosa  favors  the  throwing  off  of  the  deeper  glandular 
!?ecretions  and  the  gonococci  which  have  penetrated  to  these  deeper 
structures. 

The  fact  that  the  discharge  after  menstruation  may  be  more  infec- 
tious than  at  other  times  has  undoubtedly  given  rise  to  the  popular 
superstition  that  gonorrhea  may  be  contracted  from  intercourse  during 
the  menstrual  period. 

Symptoms — The  usual  symptom  is  a  discharge.  This  may  be  very 
slight  and  be  practically  the  only  symptom,  or  painful  urination  may  be 
found  if  urethritis  is  present  also.  There  may  be  disturbances  of  men- 
struation if  the  endometrium  is  involved.  Again,  sterility  may  be  the 
only  complaint 

Examination  usually  shows  a  coexisting  urethritis  with  involvement 
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f>f  Skf^ne's  phiiids  and  the  iiiaciilip  g^ouorrlioicie,  Iloweven  txTaisioniDy 
Uiese  are  all  absent  and  tlje  cme  pathological  condition  found  in  aruunil 
the  cervix.  Hei'e  the  nnieoaa  may  be  somewhat  reddened  «nd  a  dis- 
charge varying  in  type  he  foimd.  It  may  he  thin  and  watery  or  thick 
and  pnrnlcnit — yellowish  or  green  in  color.  Tliere  may  \yQ.  slight  evrr 
sion  of  the  cervical  mucosa  membrane  throngh  the  external  ns,  antl 
erosions  which  bleed  more  or  less  easily  may  l»e  foimd  on  the  ct^nncal  or 
posterior  vaginal  mucosa^  The  cervix  may  appear  swollen  and  Ik^jq^ 
and  tiny  varicose  vessels  may  be  seen  around  the  os* 

Diagnosis. — If  a  coexisting  urethritis  be  found  and  erosions  are  prt*f- 
ent  on  the  cervix,  even  if  the  gonocoeciis  be  absent,  a  diagnosis  can  be 
made  with  reasonable  certainty;  on  the  other  hand,  if  there  ia  no  in- 
volvement of  the  urethra  or  other  partjj  and  erosions  are  absent^  and  no 
gonocfjeci  are  found  in  the  discharge,  g<»norrhea  shonld  not  be  finallr 
excluded,  but  the  case  kept  under  obser\'ation  and  treatment  and  re- 
|M?ated  examinations  of  the  discharge  made^  especially  at  the  time  of  th» 
menstrual  etmgCHtivm. 

Treatment — Lwal  applications  to  the  cervix  are  especially  indicatisd. 
The  cervix  should  l)e  bronght  into  view  by  means  of  a  bivalve  s{>eculnm 
and  then  carefully  examined.  If  erosions  arc  present  they  should  bo 
wiped  off  with  sterile  cotton  and  then  touched  up  with  sih'er  nitrate  (10 
]ier  cent),  Chnrchiirs  tincture  of  iodin^  or  plain  tincture  of  imiin.  rare 
should  be  taken  not  to  carry  any  instrument  up  through  the  internal  ob, 
as  in  this  way  the  endometrium  may  be  infected.  It  is  often  adirtB- 
tageous  to  inunerse  the  entire  cervix  in  a  solution  so  as  to  reach  all  the 
parts  involved. 

The  Ferguson  8|ieculum  is  useful  for  this  and  it  should  be  inserted 
until  the  cervix  is  on  view,  the  solution  poured  in,  and  the  speculuta 
partially  withdrawn.  By  so  doing  the  cervix  is  dipi^ed  into  a  po<il  of 
solution  and  allowed  to  remain  there  for  a  nnmlx?r  of  minutes  (five  to 
ten  minutes),  and  then  the  niK'Culnm  is  pushed  into  tlie  original  depth 
and  depressed,  when  the  fluid  is  easily  drained  out. 

Silver  solutions  most  frec|oently  used  (silver  nitrate  3  to  5  per 
cent,  protargol  if  to  10  j>cr  cent,  argyrol  10  to  25  p<*r  cent). 

In  some  cases,  where  the  tissue  seems  boggy  and  congested  and  tW 
intlanmiatory  condition  is  not  so  marked,  instillation  of  zinc  salts  in  tlw 
manner  descril>ed  above  is  nsefuh 

After  t\ie  cervix  has  l>eeu  treated  in  one  of  the  al)ove-mentionecl  way^a, 
a  tampon  of  l)or«»gIyeerin  (  10  per  cent),  or  ichthyol  and  glycerin  (10  per 
cent)  may  l>e  used;  or  a  dry  tannion  s|irinkled  with  aristoli  dermatol,  or 
ioth»form  may  be  placed  ag^ainst  the  cervix. 

In  caM*s  where  the  discharge  from  the  cen'ix  is  very  profuae  it 
is  lietter  not  to  use  tampons  at  first,  as  they  may  dam  back  the  dis- 
charge against  the  cervix.     In  the  presence  of  a  vulvitis  it  may  bo 
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necessary  to  tampon,  and  if  so  special  precautions  should  be  taken  (see 
P.U2). 

In  chronic  cervicitis  the  above  treatment  should  be  given  in  the  of- 
fice, at  first  three  times  a  week  and  gradually  reducing  the  frequency  of 
treatment  as  the  symptoms  improve. 

Douches  should  be  ordered  as  home  treatment,  at  first  once  or  twice 
a  day  and  later  two  or  three  times  a  week.  In  some  cases  the  treatment 
may  be  hastened  by  the  home  use  of  suppositories  containing  various 
medicaments,  ichthyol,  protargol,  zinc,  etc.  These  can  be  inserted  by 
the  patient  every  other  night  or  less  often.  The  solutions  for  douching 
should  be  mild  antiseptics  or  astringents  as  used  in  the  office. 

Acute  Vaginitis 

The  vagina  in  the  adult  is  one  of  the  most  resistant  parts  of  the  geni- 
tal tract,  as  it  is  covered  with  pavement  epithelium ;  and  further,  through 
the  trauma  occasioned  by  intercourse  and  childbirth,  it  becomes  to  a 
certain  degree  toughened  and  not  easily  infected.  But  the  vaginal  mem- 
brane readily  becomes  involved  in  young  girls,  whose  mucosa  is  delicate, 
or  in  newly  married  women,  whose  mucosa  is  not  hardened  by  congestion 
and  trauma. 

AVhen  the  gonorrheal  infection  is  hyperacute  the  entire  genital  tract 
may  be  involved  in  one  continuous  infection,  and  in  these  cases  the 
vagina  is  not  exempt 

Acute  vaginitis  may  be  primary,  but  is  usually  secondary  to  a  gon- 
orrheal cervicitis  or  endometritis. 

Symptoms. — The  patient  complains  of  burning  and  a  sense  of  weight 
in  the  vagina,  and  as  the  vaginitis  is  usually  accompanied  by  urethritis 
and  cervicitis,  the  symptoms  of  these  conditions  are  usually  added. 
Examination  with  a  speculum  in  the  knee-chest  position  (observing 
the  precautions,  p.  133)  shows  the  vaginal  mucosa  to  be  the  seat  of 
an  acute  inflammatory  process.  The  entire  vaginal  wall  may  be 
intensely  congested,  hot,  swollen,  and  bleeding  readily,  or  it  may  be 
hathed  in  a  copious  purulent  discharge.  Erosions  with  bleeding  edges 
may  be  found,  usually  in  the  posterior  fornix  or  in  other  portions  of 
the  vagina.     The  gonococcus  can,  as  a  rule,  be  readily  found  in  the 


Diagnosis — Acute,  nongonorrheal  traumatic  vaginitis  is  encountered 
in  the  newly  married  and  among  those  who  use  strong  medicated  douches 
as  a  precautionary  measure.  These  forms  of  vaginitis,  puzzling  at  first, 
can  usually  be  very  easily  differentiated  by  the  absence  of  gonococci  in 
the  discharge  and  the  almost  immediate  response  to  treatment  when  the 
cause  is  removed. 

Other  forms  of  vaginitis   (due  to  the  exanthemata,  cervical  car- 
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c'inonia,  or  simple*  eervicitit?)  cau  be  elitniuated  by  the  history  and  tiEd- 
iiigs  III  caeh  ca^e  and  the  alisenoe  oi  gowH^onn, 

Treatment — Rest  in  bed  and  frequent  douches  of  niild  antiseptic 
solutions  should  bo  ordered.  In  the  most  acute  stages,  when  the  i>ain  is 
severe,  boraeic-aeid  duiudiejA,  at  a  teniix^rature  of  100  to  110'^  K,  luider 
njibi  pressure,  are  probably  the  most  beneheial  and  soothing.  These 
should  fx;  given  frequeutlyi  every  two  or  thret!  hours,  if  the  discharge  is 
profuse,  and  the  utmost  eare  shoidd  Ik?  taken  in  regard  to  asepsis, 

Ifj  at  tliG  lime  of  tlie  exandnarion,  the  bijwcr  jjortion  of  the  vagina  is 
foiuid  to  be  the  part  especially  involved,  care  should  be  t^ken  to  insert 
the  douche  tip  hut  1  to  2  inelies  into  the  vagina  and  flush  out  only 
the  lower  jtortion. 

After  the  early  acute  stage  is  over,  lysol  or  bichlorid  of  mercury 
(1 :  5,000  to  10,0*M))  can  Ix;  substituted,  and  gradually  a  daily  or  twice 
daily  instillation  of  protargid  (  4  to  10  |ter  cent)  or  argyro!  (25  jier  cent) 
can  he  made  with  a  glass  syringe,  the  douche  preceding  this  treatnient. 

Douches  should  he  given  siifHcjently  often  to  keep  the  vaginal  outlet 
quite  clean  and  thus  preventing  a  secondary  vulvitis,  l^twi^en  treat- 
ments absorbent  vulva  pads  should  be  worn  and  these  changed  often 
enough  to  insure  |x^rfeet  cleanliness. 


Chronic  Vaoinitib 
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Usually  a  history  of  a  pre v inns  gonorrheal  infection  is  obtained. 
Primary  chronic  gonorrheal  vaginitis  is  rare,  for  the  vagina,  on  account 
of  its  resistance^  is  alionf  the  last  structure  in  tlie  female  pelvic  organs 
to  Ixvonie  invdlveth  anil  when  it  c!*h's  become  tiie  sent  of  a  clironic 
gonorrhea,  usually  a  profound  gonorrheal  infection  has  occurred  else- 
wliei*e. 

In  clironic  vaginitis  certain  areas  of  erosion  of  the  mucous  mem- 
brane are  usually  jires^'Ut. 

Oon<K*fK'ci  may  have  entirely  disnppesinMl  from  the  vaginal  dis- 
charge, which  may  ettusist  of  juis  and  cjiirbelisd  <'ells  alone. 

Symptoms.-^Thc  only  symptom  complained  of  nuiy  be  a  slight  leu- 
corriien»  or  the  patient  Tuay  have  umre  or  less  pain  in  the  vagina  w^hen 
walking  ur  inoving  alnmt  On  f*xiuni nation  with  a  speculum  in  the  knee- 
chest  position,  the  vaginal  mucosa  nuiy  be  found  covered  with  a  purulent 
or  muco'iiurnlcnt  discharge.  T^oc^alized  areas  of  erosion  are  usually 
present,  and  their  presence  keeps  uji  the  lencorrhea  in  part 

BiagTiosis  musT  Ik*  made  frotu  rho  other  forms  of  vaginitis  men- 
tioned un^lcr  acute  vaginitis.  It  may  lie  somewhat  ditiieult  in  certain 
cases  to  make  tlie  diagnosis,  as  the  gouficocci  luive  *iften  entirely  disap- 
peared. Ey  taking  a  very  careful  history  aud  examining  for  other 
evidences  of  gonorrheal  involvement,  a  fairly  accurate  clinical  diagnosis 
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can  be  made.     Oftentimes,  by  keeping  the  patient  under  observation, 
the  symptoms  change  sufficiently  to  verify  the  diagnosis. 

Treatment. — The  treatment  is  in  the  main  the  same  as  for  acute 
vaginitis  (which  see)  ;  in  these  chronic  cases,  however,  the  process  is 
often  very  resistant  to  treatment.  The  erosions  should  be  touched  up 
with  silver  nitrate  10  per  cent,  or,  in  some  cases,  the  silver  stick  or  pure 
carbolic  acid,  followed  by  alcohol.  Tamponage  with  boroglyoerin  or 
ichthyol  and  glycerin  is  often  of  great  assistance,  as  is  also  the  use  of 
medicated  suppositories.  In  certain  cases  the  use  of  brewers'  yeast  is 
helpful.  Again,  a  change  of  treatment  to  dry  tampons  covered  with 
aristol  or  iodoform  may  bring  about  the  desired  results. 

Acute  Vulvitis 

In  the  adult  gonorrheal  vulvitis  is  found  much  less  frequently  than 
in  the  child  or  young  woman.  The  squamous  epithelium  of  the  vulva  is 
more  resistant  in  the  adult  than  the  child  and  the  trauma  of  childbirth 
and  marital  relations  make  it  more  so. 

Symptoms. — However,  an  acute  vulvitis  may  occur  and  give  very 
distressing  symptoms ;  the  chief  of  these  are  intense  burning  pain,  worse 
on  urination,  a  sense  of  fullness  and  weight,  and  extreme  discomfort  in 
the  sitting  posture  or  on  walking. 

Examination  of  the  vulva  in  these  cases  usually  shows  the  entire 
vulva  to  be  the  seat  of  an  acute  inflammatory  process.  The  labia  may  be 
much  swollen  and  edematous,  and  their  inner  surfaces  bathed  in  a  copi- 
ous purulent  discharge.  On  separating  the  labia  excoriations  of  the 
mucosa  may  be  found  and  the  intensely  inflamed  surface  may  bleed 


Further  examination  of  the  vagina  and  cervix  should  be  made  with 
the  precautions  stated  above,  for  occasionally  the  vulvitis  may  be  pri- 
mary, though  more  usually  a  urethritis  and  cervicitis  also  exist. 

Diagnosis — There  are  several  conditions  from  which  gonorrheal  vul- 
vitis must  be  differentiated. 

Simple  vulvitis,  due  to  lack  of  cleanliness;  this  is  often  found  in 
obese  women,  especially  in  hot  weather  and  where  there  is  intertrigo. 
The  absence  of  the  gonococcus  in  the  smear  from  such  a  case  and  its 
prompt  reaction  to  treatment  will  easily  differentiate  this  form. 

Diabetes  often  gives  rise  to  a  violent  vulvitis,  due  to  the  decomposi- 
tion of  the  diabetic  urine  by  the  presence  of  the  torula  saccharomyces. 
The  age  of  the  patient  and  presence  of  sugar  in  the  urine  usually  elim- 
inates this  form  without  difficulty. 

Vulvitis  due  to  a  vesico-vaginal  fistula  can  be  differentiated  by  the 
tistory  and  the  finding  of  the  fistula. 

Vulvitis  due  to  a  discharge  pouring  down  from  a  nongonorrheal 
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ccrvitUls  or  vaginUis  may  also  b<?  very  puzzling  imtil  the  discharge^ 
traced  back  to  ita  origin  and  a  bacterial  exaiuinatiou  nitule. 

Vulvitis  due  to  the  excoriating  effect  of  the  discharge  from  a  car- 1 
cinoma  of  the  cervix  or  vagina  may  also  siiuulatc  acute  gomitTliea  in  its 
intcnisity. 

Vulvitis  complicating  any  of  the  ex^nlkemaious  diseases  cuu  be  dif- 
ferentiated by  the  hii^tory. 

Treatment — Frinmry  gonorrlieal  vulvitis  should  tie  Ircaied  by  restl 
in  hod  and  absolute  cleanliness.  In  the  acute  stagie  the  vulva  glionld  bo 
irrigated  evcTy  two  or  three  lion  re  {if  the  discharge  forma  rapidly)  with 
a  warm  lM>racic-acid  sohitiou  or  a  hiehlnricl  of  iiKTcury  (1:0,000)  or 
lysol  (I  to  1  |)er  cent),  the  patient  being  in  the  dorsal  position  on  &• 
douclie  pan,  and  the  nurse  gently  separating  the  labia  so  that  the  irri- 
gation may  reach  the  inrerual  surfaces  of  the  labia  and  tlie  vaginal  and 
urethral  orifices.  After  the  irrigation  has  been  given,  a  pledget  of 
sterile  cotton  eoveretl  with  sterile  vaselin  should  lie  placed  lightly  be- 
tween the  opfXKsed  infected  surfaces  to  kt^p  them  apart*  A  protargol 
ointment  (2  per  cent)  can  also  be  used  with  l>enefit. 

After  one  to  two  days  the  irrigations  may  lie  given  less  often  and 
three  times  a  day  (after  an  irrigation)  the  vulva  may  lie  painted  thor- 
oughly with  argyrol  (25  per  cent)  or  protargol  (4  per  cent). 

If  the  vulvitis  is  secondary  to  urethritis,  cervicitis,  or  vaginitis,  the 
treatment  must  also  include  the  spwial  treatment  of  these  parts.  Often- 
times, when  a  vnlvitia  is  secondary  to  a  cervicitis,  the  cure  of  the  vul- 
vitis can  lie  much  hastened  by  sealing  off  the  cervix  from  the  vulva  by  a 
dry  tampon  of  sterile  cotton  after  the  cervix  has  been  duly  treated.  In 
these  cases  it  is  very  important  that  the  patient  be  kept  under  constant 
care,  as  these  tampons  must  never  be  left  in  long  en*High  to  dam  back 
the  discharge  against  the  cervix  and  thus  delay  its  healing. 


Chhonio  Vulvitis  j 

In  certain  cases  resistant  to  treatment,  or  in  eases  which  have  lieen 
negleet**il^  a  chronic  vulvitis  may  l>e  found. 

Symptoms  are  discomfort  on  walking  or  sitting  and  more  or  less  dis- 
charge on  the  vulva. 

Examination  may  show  certain  areas  of  hx^alized  iuflammatirm,  es- 
pecially around  the  glands  of  Bartholin,  which  glands  may  in  turn  bo 
indurated  or  the  seat  of  abscess. 

Dia^osis — See  Acute  Vulvitis. 

Treatment^lf  the  vulvitis  is  primary  the  careful  and  persistent  nao 
of  the  silver  salts  will  usually  cure  the  condition.  All  erosions  should 
lie  touched  up  with  silver  nitrate  {10  per  cent)  and  the  remaining  mucosa 
painted  with  protargol  4  |x^r  cent    After  such  treatment  it  may  be  well 
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to  dry  the  vulva  very  carefully  and  to  powder  it  with  aristol  or  der- 
matoL 

Oftentimes  zinc  sulphate  (J  per  cent)  will  accomplish  more  than  the 
silver  salts  and  should  be  used  alternately  if  results  from  the  former  are 
not  satisfactory. 

Suppuration  of  Bartholin's  glands  may  call  for  incision  and  drain- 
age, but  if  possible  it  is  best  to  dissect  out  the  infected  gland  as  a  whole, 
swabbing  out  the  cavity  with  bichlorid  of  mercury  (1 : 1,000)  and  pack- 
ing with  gauze.  This  calls  for  a  general  anestiietic  or  complete  local 
anesthesia. 

COURSE   AND    PROGNOSIS   OF   SYSTEMIC    GONORRHEAL 
INFECTION    IN    WOMEN 

Acute  gonorrhea  is  usually  seen  either  in  young  girls  or  in  the  pros- 
titute class,  and  is  characterized  by  the  usual  features  of  an  acute  in- 
fectious disease.  After  an  incubation  of  ten  to  fourteen  days  (which, 
however,  in  some  cases  is  as  rapid  as  twenty-four  hours)  the  patient  is 
seized  with  severe  constitutional  symptoms,  as  chill,  high  fever,  and 
rapid  pulse.  The  local  symptoms  are,  as  a  rule,  very  acute  and  may 
rapidly  invade  the  entire  genital  tract,  giving  rise  to  acute  endometritis, 
salpingitis,  and  peritonitis.  Metastatic  processes  are  not  uncommon  in 
these  cases,  as  involvement  of  the  joints,  endocardium,  and  even 
meninges. 

The  course  of  the  acute  infection  is  about  six  weeks,  after  which 
time  the  case,  with  careful  treatment,  may  recover  or  pass  into  a  sub- 
acute or  chronic  state.  The  majority  of  gonorrheal  infections  in  women 
are,  however,  from  the  start  subacute  or  chronic  in  type,  and  it  is  this 
larger  and  more  usual  class  which  is  the  more  difficult  of  diagnosis  and 
treatment  The  onset  may  be  so  insidious  as  to  deserve  the  title  of  ^'  la- 
tent gonorrhea."  These  cases  usually  present  a  very  typical  picture  if 
the  physician  is  on  the  alert  and  is  aware  of  this  form. 

Gonorrhea  is  essentially  an  infection  which  tends  to  remain  chronic 
rather  than  to  recover. 

Exacerbation  of  symptoms  after  apparent  cure  arc  very  frequent. 
These  may  be  especially  noted  at  the  menstrual  period.  Again,  in  a  case 
supposedly  cured,  an  attack  of  grippe  or  any  indisposition  which  affects 
the  general  health  and  brings  it  below  par  may  start  an  acute  exacerba- 
tion of  symptoms. 

The  symptoms  thus  excited  are  usually  those  of  urethritis,  cystitis, 
or  cervicitis.  The  further  complications  of  endometritis  and  salpingitis 
are  especially  frequent  in  these  chronic  forms,  but  space  will  not  permit 
the  consideration  of  these  more  purely  gynecologic  conditions. 

Joint  involvement  may  occur  with  these  exacerbations,  and  in  cer- 
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tuiii  cases,  wbrre  the  invasi*m  has  In-en  oxtensive  ami  the  canrsft  pn> 
tractetl,  the  patient  seL'itis  to  lapse  into  un  uhnost  septic  statii.  Thf 
l>ictiire  of  tlie  cliroiiie  gnnorrheie  is  })itial4e  iiuleed  Tliere  is  usually 
loss  of  weiglit,  more  or  les8  aueinia,  general  lassitude,  and  mental  de- 
pression. She  is  the  vietim  of  menstrual  disorders,  dysmenorrhea,  uien- 
orrhagia,  and  a  chronic  leucurrhea.  These  cases  should  l)e  given  the 
lx?iietit  at  the  sertun  therajiy  (p.  l(Kj). 

The  progmmis  of  a  given  case  dejiends  on  several  factors,  the  most 
inifxirtant  Ix^ing  the  virulence  of  tlic  infect iiig  gou<KM*c<'us,  The  re- 
sistance of  the  tissues  and  the  intelligence  of  the  early  treatment  are  also 
of  importance. 

An  acute  gonorrhea  contracted  from  an  acute  gonorrhea  is  usually 
most  resistant  and  chronic.  But  this  also  depends  on  whether  the  infec^ 
tion  to  be  a  high  or  low  one.  lutelligi*nt  treatment  at  the  onset  may 
affcet  the  prognosis  materially.  Thus,  if  the  woman  \k*  intpn^ssed  with 
the  importance  of  eonstant  conscientious  treatment  much  may  lie  htiije<l 
for.  In  eases  of  married  women  it  is  not  enough  t<i  treat  tlie  wife: 
tlie  I  m  si  land  must  Ijg  reached  in  some  tactful  uuimu  r  and  put  tmder 
treatment  and  sexual  intercourse  prohibited  during  the  course  of  the 
disease* 

Cases  of  mixed  infection  wliere  (at  the  time  of  infection)  tlie  gono- 
coectis  is  in  a  very  attenuated  form  and  tJje  pyogenic  urganisms  active 
may  give  at  the  onset  the  clinical  picture  of  a  mnst  virnleut  gou<»rrliea- 
These  caseg^  however,  offer  a  good  prognosis  and  usually  make  a  sati^ 
factory  ret*overy. 

Two  eases  which  have  occurred  in  the  ex|>erienc€!  of  the  writer  illus- 
trate the  foreg«ung  ty[x\s. 

Miss  L^ — ,  agc^  eighteen,  came  to  my  oftiee  complaining  of  a  burn- 
ing discharge  and  painful  burning  micturition.  On  examination  the 
vulva  Wit's  iVuind  to  Ixt  the  st^at  of  an  intense  inflaummtion»  the  hymen 
ruptured,  arul  a  thin,  greenish  pus  rliseharge  p(iuring  di»wu  from  the 
vagina*  On  further  questiouiug,  the  patient  admitted  that  she  hiul  l>een 
betrayed  hy  her  lover.  A  smear  showed  ahnutlaut  goucn'oeci.  She  ran  a 
very  acute  course  with  active  urethritis,  f*ystitis,  and  eervieitis.  Fortu- 
nately, the  infection  was  hfdd  at  the  cervix  aut!  the  uterus  and  tul>es  not 
infc^'teil.  The  patient  has  liet*n  most  faithful  as  to  treatment.  One  year 
after  the  first  visit  she  Iiad  an  acute  appendicitis  an<l  I  advised  operation. 
At  the  time  uf  the  o|)eration,  on  examining  the  uterus,  tulx's,  and  ovaries, 
all  ap|>eare(l  perfectly  normal.  Tliis  ease  is  still  under  observation  and 
has  lieen  most  resistant  to  treatment,  Slic  has  a  chronic  uretl iritis  and 
cervicitis,  which  light  up  witli  any  slight  indisposition.  Over  a  number 
of  months  the  symptoms  are  gradually  improving  and  treatment  is  still 
continued.  As  far  as  can  be  ascertained,  no  further  indiscretions  have 
occurred* 
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Mrs.  W age  twenty,  married  six  weeks:  History  of  diflficMilt  co- 
itus, vaginal  outlet  being  very  small,  and  as  a  result  considerable  trau- 
ma. Patient  complained  of  a  profuse  discharge  and  pain  in  right  lower 
abdomen.  Her  general  condition  poor,  she  ran  a  slight  temperature,  was 
pale.  Examination  of  abdomen  showed  acute  tenderness  over  AfcBur- 
ney'd  point,  vaginally  a  violent  vulvitis  with  a  greenish  thin  pus  ix)ur- 
ing  down  from  the  vagina.  Smears  and  cultures  were  taken  for  further 
examination.  The  case  clinically  was  a  virulent  gonorrhea.  She  was 
kept  under  observation  for  about  twenty-four  hours,  during  which  time 
active  douching  was  started ;  bimanual  palpation  failed  to  show  any  in- 
volvement of  the  right  tube,  though  this  could  not  be  excluded  in  the 
presence  of  the  vaginal  discharge.  Operation  was  advised,  as  the  temper- 
ature and  tenderness  persisted.  I  removed  an  acute  appendix  and  again 
found  normal  uterus,  tubes,  and  ovaries.  The  wound  was  closed  with- 
out drainage  and  healed  by  primary  union.  The  vaginal  condition  was 
treated  with  protargol  (4  per  cent),  and  at  the  end  of  a  week  all  active  in- 
flammation had  subsided.  Her  recovery  was  uneventful.  The  smear  and 
culture  in  this  case  showed  a  very  attenuated  gonocoecus  and  8tai)hylo- 
cocci.  The  husband  was  approached  and  a  history  of  a  gonorrhea  nine 
to  ten  years  previous  to  marriage  obtained,  the  husband  considering  him- 
self quite  well  at  the  time  of  his  marriage.  He  was  refernjd  to  a  genito- 
urinary specialist,  who  reported  that  he  had  a  urethral  stricture  and  pus 
in  his  urine.  The  husband  put  himself  under  active  treatment  until 
his  urine  had  cleared  up.  The  wife  made  a  complete  recovery,  and  a 
careful  examination  a  year  later  failed  to  disclose  any  trace  of  the  in- 
flammatory process. 

CURABILITY  OF   GONORRHEA 

Can  gonorrhea  be  cured  in  women?  It  would  seem  that  the  con- 
census of  opinion  is  that  one  can  scarce  he  certain  of  a  cure. 

A  certain  percentage  of  cases  of  acute  urethritis  recover  completely. 
When  the  cervix  and  endometrium  are  involved  the  question  of  a  positive 
cure  becomes  more  uncertain. 

A  large  majority  of  these  cases,  after  careful,  persistent  treatment, 
are  apparently  cured  and  are  discharged  as  such.  It  is  impossible  to 
a.ssiire  such  a  patient,  however,  that  the  process  may  not  start  up  again  at 
some  time  under  various  conditions. 

Before  discharging  a  woman  as  practically  cured  she  should  prove 
the  following  examination : 

1.  That  the  leucorrhea  shall  have  ceased. 

2.  That  a  smear  and  culture  taken  from  the  cervical  secretion  shall 
show  no  gonococci. 

3.  That  Skene's  glands  shall  be  free  from  purulent  discharge. 

11 
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4.  That  BarMioliti's  plands  and  duofg  sliall  l»o  free  of  pus. 

Tiicjie  test8  should  1h*  made  on  several  iK'casiouH  au<I  iit*ar  Uie  lini 
of  the  menstrual  congestion.     No  doiicho  should  l»e  itikm  liefoix?  iliffat^' 
ainination  and   tlie  patient  advised  to  take  highly  seasoned  f<x>d  iii^  ^ 
BtinmlaotA,  which  may  excite  a  latent  prtx-ess  into  aetivily. 


PROPHYLAXIS 

It  woiihl  ge<^in  that  a  very  great  deal  eoidd  he  aeeoniplishecl  alon^ 
pro[ihylactie  line^  in  handling  this  grcnitesl  uf  venereal  scourges  atiKi»| 
women.     The  problems  to  l*  met  rcmdily  fall  into  twt«  rlasaea: 

I.  Those  for  which  the  physician  h  8f4ely  re8})onsihle.  Too  miicii 
stress  cannot  In*  laiil  upon  tlie  iiiqwrtance  of  ahsnlnte  asepsis  in  the  treat- 
ment of  gonnrrliea!  cases.  The  pliysician  should  l»e  scnipulously  careful 
as  to  his  hands^  gloves,  and  instruments.  All  instnunenta  should  be 
boiled  before  and  after  use  on  a  gonorrheid  case.  All  scHTetions  ami 
dressings  from  a  grmorrhea!  case  sin ndd  l>e  projM>rly  gathered  in  some 
receptacle  (a  paper  bag)  and  later  burned.  The  utmost  care  should  to 
taken  in  regard  to  the  use  of  jiessaries.  No  pessary  whicli  has  beefQ  worn 
by  a  patient  should  In?  used  l»y  another  patient  If  in  the  adjuBtiii«3at 
of  new  pessaries  several  have  lieen  used  in  order  to  obtain  a  satisfactory 
fit,  the  other  pessaries  can  l>e  boiled  (if  the  style  permit)  or  thoroughly 
cleansed  with  scmp  and  water,  soaked  in  hiehlorid  (1:500)  for  au  hour 
or  more,  and  finally  returned  to  tbe  stock. 

The  lubricant  used  in  vaginal  examination  may  also  be  a  souro 
of  danger — the  obi,  uncleardy  mctli(Kl  nf  a  st«x*k  jar  of  va^idin  or 
aoapsuds  should  be  condemned  and  a  eollaiisible  tube  or  bottle  oasd 
instead. 

II.  The  second  class  of  problems  to  lie  met  are  those  in  which  the 
patient  as  well  as  the  physician  plays  a  part*  The  youth  of  br>th  sexes 
should  Ik*  instructed  in  the  physiology  of  sex  and  tlie  iniix)rtanee  of  per- 
sonal cliasrity. 

The  growing  girl  and  young  woman  should  lie  informed  of  the  dan* 
ger  of  gonorrheal  infection — that  it  may  t>e  contracted  from  dirty  toilets, 
towels,  d(Miche  tips,  and  enema  outfits.  Oftentimes  the  family  Ttltvsiciaa 
can  impart  such  information. 

The  infected  woman,  whether  she  l>e  innocent  or  guilty,  marned  or 
profltitute,  nhould  Ije  warned  as  carefully  as  pwissilde  t»f  the  inf«*ctinus- 
ness  of  her  condition.  The  physician  who  clumsily  imparts  such  knowl- 
edge and  brtniks  up  a  marriage  relatii>n  is  often  more  culpable  than 
if  he  ha*l  Irft  matters  alone.  All  are  agreed  that  where  the  harm 
has  occurred^  the  added  uTecking  of  the  home  is  not  Ukelj  to  bt4p 
matters* 
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GONORRHEA   AND    MARRIAGE 

It  is  before  marriage  and  with  a  knowledge  of  an  existing  infection 
in  either  the  man  or  the  woman  that  the  physician  should  sj)eak. 

This  question  arises  much  more  frequently  on  the  part  of  the  man 
contemplating  matrimony  than  the  woman.  Statistics  state  that  80  to 
1*0  per  cent  of  men  have  or  have  had  gonorrhea,  and  yet  of  these  how 
large  a  percentage  marry,  do  not  infect  their  wives,  and  have  healthy 
children !  It  would  seem  that  the  percentagt^s  of  cures  among  men  was 
relatively  high  and  the  sterility  due  to  gonorrhea  relatively  low. 

Among  unmarried  gonorrheic  women  the  majority  belong  to  the 
prostitute  class,  and  this  class  is  notoriously  sterile.  It  is  seldom,  if  ever, 
that  the  marriage  consideration  comes  up  with  these  women. 

But  the  physician  is  occasionally  asked  to  pass  on  the  marriage  eli- 
gibility of  a  woman  who  has  had  a  gonorrhea.  How  shall  he  advise  her  ? 
Ignoring  the  fact  that  public  opinion  says  that  this  woman  has  not  the 
same  right  to  marriage  as  her  gonorrheic  brother,  the  physician  nmst  pass 
on  each  individual  case  as  an  entity. 

If  the  woman  can  pass  the  requirements  as  stated  on  p.  145,  the 
physician  may  assure  her  that  she  is  reasonably  sure  of  not  being  in  an 
infectious  state. 

If  she  has  previously  had  an  endometritis  or  salpingitis,  the  liability 
of  sterility  on  her  part  is  very  great  and  the  physician  should  frankly 
lay  this  before  her. 


CHAPTER    XIII 
GONORRHEAL    ITRETHRITIS    IN    THE    MALE 

Gonorrhea,  or  gonorrheal  uretbritia,  is  tlie  iiiost  vpnereal  of  all 
venerea]  diseases,  since  it  is  llje  commonest  malady  acquired  d firing  ihe 
copulative  act. 

A  most  respectable  antiqiiity  is  given  to  gonorrhea  by  the  fifteenth 
chapter  of  Leviticn;^,  althongli  it  is  contended  that  the  discharge  known 
to  the  Jewish  lawgiver  was  a  sim|>le  iiretliritis,  and  that  gonorrhea  did 
not  api^ar  until  later  (according  to  Astruc  in  the  year  1545-4G). 


ETIOLOGY 

Gonorrheal  urethritis  is  cMus(*d  hy  iniphnitalion  of  the  gonoeoccus 
n}K3u  the  lu'etliral  mneous  inemhrane.  ThiH  implantation  fkccnrs  almost 
exclusively  in  sexual  contact.  ll  is  quite  |xissih!e  for  tlie  uui!e  to  ab- 
stract outlying  gimocf>eci  froui  the  vidva  of  a  timonuis  partner  without 
ctFcctiug  intromissiMU  (I  have  seen  two  instauees  of  infection  thus 
aequinn!).  It  is  even  posaihie  to  transmit  gon^te<)cei  to  the  urethra  on 
the  tingi^rs.  Less  direct  methods  of  c*uitagion  may  Im^  ]ook€*d  u|>on  with 
suHpiciun.  The  mytliical  hathtuh  ami  tlic  lcgen*hiry  privy  are  calen- 
lated  to  excite  derision.  However  certain  it  be  tliat  vulvtvva^initis  com- 
monly results  from  indirect  contagion,  and  that  infection  of  an  adult 
fnun  a  drojj  of  pus  on  the  erlge  of  the  closet  seat  is  |K^rfectly  pfjasible^ 
it  is,  nevertheless,  singular  that  such  a  mode  of  infection  is  only  alleged 
by  |>ersons  who  are  interested  in  concealing  a  transgression.  In  one  in- 
stantx^  1  liclievcd  the  closet  story  until  the  patient  (levelo|M*d  syphilis  as 
well  as  gtmorrhea.  Frequently  enough  our  patient  relates  that  his  |>art- 
ner  was  "  fx^rfecrly  clean/'  Such  **  jjerfect  cleanliness  ''  is  reducible  to 
tliree  heads,  as  fidlows: 

Usualh^  tlie  woman  is  supposed  to  be  exclusively  attached  to  some- 
one elsi^,  who  nuirclies  about  in  apparent  health.  In  this  case  all  three 
of  the  |)artics  arc  undoubtedly  gonorrlieal,  the  sujqjliant  acutely,  the 
woman  perha]is  unconsciously,  the  accredited  proprietor  probably  chron- 
ically. This  explanation  is  founded  upon  the  assumption  that  a  woman 
may  have  gonorrhea  and  yet  think  herscdf  clean  (a  uuitter  of  eoumion 
knowledge,  sufficiently  explained  on  p.  K31 ),  and  that  a  man  and  woman, 
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both  infected,  may  cohabit  haUtnallv  without  exciting  symptoms  of 
gDiiorrhea  in  either.  The  latter  assumption  I  believe  to  be  entirely  tnie. 
I  have,  for  example,  at  preBent  two  persons  under  my  care,  a  woman 
(F )  and  a  man  (M )  whose  history  may  be  summarized  as 

follows : 

Spring,  1908,  F infected  with  gonorrhea.     Prompt  "  cure."    No- 
vember, 1908,  F leaves  her  paramour  and  attaches  herself  to  M . 

il promptly  acquires  goix>rrhea.    December,  1908,  M consults  me. 

The  woman  is  "  perfectly  clean.^'  She  has  acute  gonorrheal  arthritis.  I 
find  gonococci  in  M and  in  F .  They  continue  to  coliabit  fre- 
quently.    February,  1909,  gonococci    can  no  longer  be  found    either  in 

M or  F .    There  have  been  no  further  symptoms  of  gonorrhea  in 

either.    Local  treatment  has  been  employed  by  both. 

Sometimes  exposure  is  denied  on  the  score  that  the  male  has  worn 
a  condom.  In  such  a  case  the  gonococcus  has  been  acipiirod  during  pre- 
liminary skirmishing. 

The  most  diiBcult  case  to  explain  is  that  in  which  the  woman  has 
been  examined  and  pronounced  clean  by  a  physician.  If  the  male  actu- 
ally harbors  the  gonococcus  and  has  cohabited  only  with  one  woman,  suf- 
ficiently careful  examination  of  that  woman  will  reveal  the  gon(x?occus. 

That  a  woman  may  pass  through  an  attack  of  acute  gonorrhea  and 
remain  infectious,  while  never  suspecting  that  she  is  diseased,  is  abun- 
dantly proven.  That  a  male  or  female  gonorrheic  may  cohabit  with  but 
one  partner  for  many  months  before  transmitting  the  infection  is  equally 
true. 

PATHOLOGY 

Urethral  gonorrhea  begins  as  an  acute  inllainiuation  at  the  meatus, 
whence  it  travels  inward  along  the  urethral  mucous  meiiibraue.  I 'uless 
repressed  by  local  treatment,  this  inflammation  invariably  travels  as  far 
as  the  bulbous  urethra  and  usually  invades  the  posterior  urethra  as  well. 

Although  gonorrheal  inflammation  is  essentially  the  same  in  the 
anterior  as  in  the  posterior  urethra,  it  is  easier  to  describe  these  proc- 
esses separately. 

Cytology  of  Gonorrueai.  Pus 

The  cytology  of  gonorrheal  pus  has  been  studied  by  Joseph,^  Wilo,^ 
Posner,^  Neuberger,*  and  Taylor.*^ 

»  Archiv  f.  Dermat.  u.  Syph.,  1905,  LXXVI,  65. 
Mm.  Jfnir,  Med.  Sci.,  June,  1906. 

*  Berl.  klin.  Wochewichr.,  November  7,  1906. 

*  Virchaw*8  Archiv,  1907,  CLXXXVII,  No.  2. 
•Jour.  Am.  Med.  Assoc,  1907,  XLIX,  1830. 
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The  rpsiilfs  niituiiR'd  mv  nil.  The  pnMlyrninating  tvll  is  polynjor* 
photiLtclear.  The  eosiiiujiliile  is  always  encountered,  hut  does  not  harlwr 
goiioeoeri  and  is  not  pathognomonic*  Aa  Taylor  says:  **  All  of  this  do 
tailed  study  of  cellular  cleuients  of  gonorrheal  discharge,  interesting  as 
it  may  l>e,  tias  eontrihuteJ  very  little  to  our  understand iiig  of  the  nature^ 
prognosits,  or  treatment  of  urethritis." 


Pathology  of  Acute  Anterior  TTRETnEiTis 


Onset. — The  most  accurate  data  we  pogseBS  in  reference  to  the  in- 
va-sioii  of  the  urethral  tissues  by  tlie  gonocoeeus  are  those  published  by 
Finger,  Gohn,  and  Sehlagenhaufer.*  These  authorii  inoeulaied  tlje 
urethra*  of  criminals  condemned  to  death,  and  were  able,  by  means 
of  immediate  postmortem  examination^  to  investigate  the  various 
stages  of  invasion  of  the  tissues  by  the  six^ufie  microlie,  Thirty-iiight 
hours  after  inoculation  the  gonoooeci  had  only  just  begun  to  effect  an 
entrance  between  the  epithelial  cells.  The  lacuna  of  Morgagni  was 
crowded  with  the  cocci,  diajiedesis  had  begun,  and  intracellular  gono- 
cocci  were  found  aiuong  the  few  leukocytes  on  the  surface  of  the  epi- 
theliuiiL  At  the  eud  of  three  days  the  intlammatory  process  was  well 
under  way.  The  surface  of  the  uuicous  membrane  was  covered  w^iih 
pus,  the  epithelium  infiltrated  by  bacteria  from  one  side  and  by  leu- 
koc^ytes  from  the  other.  The  inflamuiation  showed  four  striking  char- 
acteristics, viz.:  1.  The  pavement  epithelium  of  the  fossa  navicularis, 
although  swollen  with  leukocytes,  resisted  the  invasion  of  the  gonoeocei 
aliuost  absolutely.  2.  The  cylindrical  epithelium  f*f  the  |>enile  urethra 
was  generally  iuvatled.  3.  This  invasion  was  most  luarked  about  the 
crypts  and  glands,  which  were  packed  with  pus  and  gonocoeei ;  and  4. 
The  sulH*pithelial  connective  tissue,  though  showing  every  evidenw  of 
inflaiunuition,  contained  few  gunococci,  except  in  the  neigblwrliood  of 
the  crypts  and  glands. 

Height. — When  the  inflammation  reaches  its  height  the  mucous 
nKunbniue,  from  tlu3  tuuieiied  meatus  to  the  bulbous  urethra,  is  in- 
tensely inflamed.  Its  surface  is  red  and  swollen,  covered  with  piia 
aud,  lu  plaees,  eroded  or  ulcerated.  The  epithelia  aud  the  subepi* 
thelial  connective  tisssue  are  infiltrated  by  the  warring  gonocoeei  and 
leukocytes. 

The  glands  and  eryjits  form  the  most  important  centers  of  inflam- 
mation. They  are  implicated  in  the  general  process;  inflamed  and  dis- 
tended with  gonorrheal  pus.  The  glaiul  orifiees  become  obstructed  by 
the  tumefactiim  of  the  mucous  membrane  and  the  glands  thus  form  cen- 
ters whence  infiltration   (and  even  supjiuration)  extend  into  the  sur- 
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rounding  tissues.  Since  the  glands  are  numerous  and  extend  to  and,  in 
some  instances,  even  into  the  corpus  spongiosum,  the  submucous  infiltra- 
tion (or  suppuration)  arising  from  them  is  often  widespread  and  in- 
tense at  the  height  of  an  acute  gonorrhea,  and  leave  infiltrations  that  are 
the  chief  cause  of  chronic  urethritis. 

Were  the  urethra  as  glandless  as  the  conjunctiva,  urethral  gonorrhea 
would  show  as  little  tendency  to  chronicity,  complications,  and  systemic 
absorption  as  does  conjunctival  gonorrhea. 

Pathology  of  Chbonio  Antebiob  Ukethritis 

As  this  acute  inflammation  subsides  the  tissues  involved  may  return 
to  a  normal,  or  at  least  clinically  normal,  condition,  or  the  urethritis  be- 
comes chronic.  The  transformation  of  an  acute  gonorrheal  anterior 
urethritis  into  a  chronic  condition  implies  certain  pathologic  and  bae- 
teriologic  changes,  as  follows : 

1.  The  inflammatory  periglandular  exudate  becomes  organized  into 
cicatricial  tissue  of  greater  or  lesser  density  and  extent,  according 
to  the  greater  or  lesser  intensity  and  distribution  of  the  acute  inflam- 
mation. 

2.  The  inflammation  within  the  glands  and  crypts  persists  as  a 
chronic  catarrh  (glandular  urethritis  of  Oberlaender),  or  the  orifice  of 
the  gland  is  occluded  and  the  inflamed  gland  becomes  a  purulent  or  col- 
loidal cyst  (dry  urethritis  of  Oberlaender),  or  the  glandular  inflamma- 
tion ceases  either  by  cicatricial  obliteration  or  by  return  to  normal  of 
the  gland.  All  three  varieties  may  be  met  with  in  a  single  case  which  is 
denominated  by  the  urethroscopic  method  in  accordance  with  its  pre- 
dominating features.  The  submucous  glandular  abscesses  are  minute 
and  usually  terminate  by  rupture  within  the  urethra,  exceptionally  by 
invasion  of  the  surrounding  tissues  and  external  rupture. 

3.  The  surface  of  the  mucous  membrane  is  chronically  inflamed. 
The  inflammation  may  be  localized  over  one  or  more  small  areas  or  may 
be  general.  The  quality  of  the  surface  inflammation  depends  upon  the 
degree  of  submucous  sclerosis. 

If  the  sclerosis  is  slight  the  surface  is  swollen,  red,  and  eroded 
in  spots,  while  here  and  there  appear  the  inflamed  orifices  of  glands 
and  crypts.  The  urethroscope  shows  increased  redness,  diminution 
of  the  number  of  urethral  striae  and  folds,  and  red,  suppurating  duct 
orifices.  This  is  the  urethritis  mucosoe,  the  soft  infiltration  of  Ober- 
laender. 

More  marked  sclerosis  causes  a  relative  anemia  of  the  overlying 
mucous  membrane  (after  the  redness  of  acute  inflammation  has  disap- 
peared), which  is  therefore  salmon  colored  or  grayish,  lighter  in  color 
than  the  adjacent  healthy  mucosa.     There  may  be  spots  of  opalescent 
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whiteness^  where  the  chronically  inflarnecl  epithelium  bus  been  trans* 
formed  from  a  columnar  to  a  sqn anions  type  witli  tendency  to  leuko 
plakia;  i.e.,  heaping  up  of  this  squamous  epithelium  into  thick  **  cal- 
lous ''  masses.  Elsewhere  there  may  be  erosions,  ulcerations,,  papillary 
outgrowths.  The  urethroseo|x*  shows  a  pale  rigid  mucosa  with  striic  and 
folds  almost  or  quite  obliterated.  Here  and  there  one  sees  a  white  patch 
of  squamous  epithelium^  red-^UuH]  orifices,  bleeding  erosions,  ulcers^  or 
papillomata.     This  is  the  hani  infiUralion  of  Oberlaender. 

Still  more  marked  sclerosis  causes  urethral  siricture.  The  processes 
mentioned  in  the  pre^i'eding  paragraph  are  intensified.  The  rigid  ure- 
thral walls  do  not  yield  to  admit  urethral  instrument.  The  caliber  of 
the  urethra  is  more  or  less  diminished,  |>crhaps  almost  completely  oc- 
cluded. 

The  marked  scleroses  of  greater  or  less  degree  are  classified  by  Ober- 
laender as  hard  infiltrations  of  the  first,  second,  or  tliird  degree.  Hard 
infiltrations  of  the  first  degree  do  not  encroach  upon  the  urethral  ealilier. 
Those  of  the  second  degree  diminii^li  the  ealil)er  4if  the  urethra  to  such 
an  extent  that  large  instruments  *  can  still  be  introduced,  but  only  at 
the  expense  of  more  or  less  laceration  of  the  epithelium.^  Those  of  the 
third  degree  do  not  admit  large  instruments  until  after  they  have  beea 
dilated. 

These  more  or  less  arbitrary  suIhH visions  corn^sprnd  to  clinical  tyjies 
of  uretliritis.  Yet  it  must  not  in*  forgotten  that  they  are  hul  f]egrc*t*s  i»f 
the  same  process.  Therefore,  while  the  mi  blest  form  of  chronic  ure- 
thritis may  exist  aloue,  the  more  inteuse  **^  bard  *'  infiltrations  are  at 
first  always  acciinipanied  bv  a  nu>re  diffuse  *' soft  ■'  intilt ration  which 
may  for  a  time  conceal  them,  ■ 

The  soft  infiltrahon  may  heal  spontaneously;  the  hard  lu filtration 
requires  treatment  by  dilatation,  and  leaves  a  fiermauent  scar  in  the 
walls  of  the  canal. 

4.  The  flora  of  ilio  gonorrheal  uretlira  undergoes*  a  marked  chanj 
as  the  intlammatiou  Imlkmuucs  chronic  (p,  150). 

Patholooy  of  Postekioe  Urethritis 

The  pathologic  changes  produced  by  gonorrhea  in  the  posterior 
urethra  are  essentially  the  same  as  those  produced  in  the  anterior  ure- 
thra. But  certain  anatomical  differences  vary  the  actual  conditions* 
These  are: 

In  the  membranous  urethra^ — 

The  relative  rarity  of  glands, 

*  Oberlaenrier  makes  a  urethroscopie  tube  of  No.  23  F.  size  the  criterion. 
'  Ttiia  is  the  **  stricture  o£  large  caliber  "  of  the  elder  Otis. 
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In  the  prostatic  urethra — 

The  complexity  of  the  glands  immediately  beneath  the  mucous 

membrane. 
The  verumontanum. 

The  great  complexity  of  the  internal  sexual  glands  (prostate, 
vesicles)  emptying  into  the  posterior  urethra. 
In  the  trigone — 

The  rarity  and  simplicity  of  glands. 
We  must,  therefore,  describe  gonorrhea  of — 

1.  The  Membranous  Urethra, 

2.  The  Prostatic  Urethra  and  Verumontanum. 

3.  The  Prostate. 

4.  The  Seminal  Vesicles.* 

5.  The  Trigone. 

The  Membranous  Urethra.— The  glands  of  the  membranous 
urethra  are  relatively  few  and  simple.  Hence,  chronic  gonorrhea  of  the 
membranous  urethra  is  clinically  mild  and  is  overshadowed  by  the  in- 
flammation of  other  portions  of  the  canals.  Submucous  infiltrates  are 
usually  slight.  Stricture  is  excessively  rare,  chronic  glandular  catarrh 
quite  mild. 

The  Prostatic  Urethra. — The  relatively  large  and  complex  glands 
in  the  mucous  membrane  of  the  ix)sterior  urethra  (p.  280)  and  the  sinus 
pocularid  of  the  verumontanum  form  nests  for  possible  abscess  forma- 
tion during  acute  gonorrhea  of  the  jwsterior  urethra,  and  even  after  the 
acute  general  inflammation  has  paSiSed. 

These  abscesses  are  larger  than  those  coiiinionly  formed  in  the  glands 
•►f  the  anterior  urethra.  Thoy  excite  fever  and  burst  into  the  canal  with 
a  nx'ofrnizable  out j)ouring  of  pus. 

Chronic  posterior  urethritis  is  produced  by  inflammation  in  these 
glands  and  also  by  the  far  more  important  complicating  prostatitis. 

The  Prostate. — The  i)rostatc  is  implicated  in  almost  every  inflam- 
mation of  the  ix)sterior  urethra.  Prostatitis  is  by  far  the  most  im- 
I^irtant  complication  of  genital  gonorrhea  in  the  male.  It  is  frequent, 
it  is  intractable,  it  is  the  source  of  many  grave  lesions  within  itself,  and 
is  probably  the  usual  port  of  entry  of  systemic  gonorrhea. 

Whereas  the  glandular  lesions  of  the  anterior  urethra  are  almost  ex- 
clusively due  to  gonorrhea,  the  prostate  may  be,  and  often  is,  inflamed 
l»y  other  bacteria.  And  in  the  prostate,  whatever  the  bacterial  agent,  the 
resultant  inflammation  is  much  the  same,  though  gonorrheal  infections 
are  more  severe  than  others. 

'  Gonorrheal  epididymitis,  because  it  ciifTers  so  widely  both  in  its  clinical  aspect 
*D<1  in  its  treatment  from  gonorrheal  urethritis,  merits  separate  consideration  in  Chap- 
ter LVUI. 
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Throe  types  of  proHtatitirt  are  reeogrnzed  :  the  ^atarrlial,  the  follieiila 
and  the  pareneliyniatoui^.  The  diatinetiun  is  a  eliriical  rather  than  a 
parholygieal  one.  In  the  prustate,  as  in  the  less  complex  glands  of  the 
anterior  urethra,  the  inflaininati<m  is  a  siippiiratioii  within  the  ghmd 
associated  with  more  *)r  h^ss  surroiinding  iiitiltration,  which  intiltration 
may  terminate  in  seU^rosis  or  in  suppuration.  ^^ 

Catarrhal  Prostatitia.^ — The  inflammation  extends  into  the  prostati^ 
ducts,  hut  spares  or  does  not  markedly  involve  the  acini.  The  iuflamed 
duct8  are  dilated,  tilled  with  pns  and  drhris.  The  snrronnding  stroma 
IS  hut  little  intilf rated.  The  examining  tinger  detects  no  change  in  the 
gland,  bnt  can  squeeze  pus  from  it.  The  diagnosis  is  not  made  imtil  the 
acute  iX)8terior  urethritis  has  auhsided,  leaving  the  chronic  catarrhal 
prostatic  lesion. 

Follicular  Prostatitis— The  inflammation  reaehes  ihe  acini,  which  are 
distended  with  pus,  while  the  surro!inding  stroma  is  infiltrated.  In  the  | 
acute  stage  the  prostate  is  congested^  tense,  sensitive.  As  the  intlam- 
raation  becomes  chronic  the  general  congestion  disapptears^  leaving  the 
gland  lumpy  to  the  touch.  The  lumps  are  constituted  hy  areas  of  dis- 
eased acini,  suppurating,  cystic,  necrotic,  or  atrophic,  in  an  indurated 
stroma* 

Parench^mLatous  Profitatitis.- — The  follicular  involvement  is  more  in- 
tense, the  interstitial  inflammation  more  witlesi^read  and  intense.  -15- 
scess  of  the  proataic  results.  The  suppuraiitm  occurs  in  small  multiple 
foci,  few  or  many,  which  usually  resolve  without  rupture,  less  often 
alesce  and  rupture  into  the  urethra  or  form  a  large  prostatic  a 
elinieally  recognizahie. 

Chronic  Prostatitis.— Macroscopic   ChaEges^^-To   the  examining 
finger  tiie  ciironically   intlamed  prostate  nuw  shcjw  no  change.      J I  ore 
commonly  it  is  enlarged.     This  enlargement  t^onsists  of  a  general  hulg- 
ing  of  one  or  hi>th  lateral  lohes  or  the  presence  of  masses  of  induration  ]|^| 
or  ahout  the  gland.  ^ 

The  general  enlargement  of  a  lobe  may  be  tense  and  irreducible  by 
pressure,  or  it  may  soon  yield  to  massage,  leaving  in  its  place  a  sunken 
pit  surrounded  by  a  more  or  less  clearly  marked  rim  of  induration. 
With  this  subsidence  of  a  swollen  lobe  under  massage  there  is  an  out- 
pouring of  purulent  prostatic  secretion  from  the  meatus.  ^| 

The  indurations  may  lie  prostatic  or  ^periprostatic.  They  are  irre- 
ducible by  massage,  but  diminish  in  size  or  disappear  after  re|)eated 
massaging  or  even,  in  time,  witliout  massaging. 

Hicroscopic  Changes.— The  periaeinous  infiltration  is  so  invariably 
preacnl  that  we  may  speak  of  it  as  the  essential  lesion  of  chronic  prosta- 
titia.  Sometimes  it  is  combined  with  more  extensive  interstitial  and  endo- 
glandular  processes,  but  not  infrequently  in  extensive  areas  the  periaeinous 
lesions  may  be  present  alone* 
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The  changes  in  ttie  acini  are  manifold.  In  some  instances  the  culs-de- 
sac  are  dilated ;  this  dilatation  .  .  .  may  be  due  to  stricture  or  obstruction 
in  the  excretory  ducts,  but  is  probably  more  often  the  result  of  an  accumu- 
lation of  inflammatory  products  in  the  glandular  sacs,  the  muscular  tone 
of  whose  walls  has  been  injured  by  the  inflammatory  process.  Acini,  how- 
ever, the  caliber  of  whose  lumina  is  diminished,  are  almost  as  frequently 
seen  as  are  dilated  ones,  and  this  is  especially  true  where  the  prostatitis 
is  of  long  standing  and  an  extensive  periacinous  sclerosis  has  formed.  At 
times  the  acini  are  mere  vestiges  or  may  even  be  entirely  replaced  by 
fibrous  tissue  in  areas  of  considerable  extent.  The  acini  are  often  partially 
or  entirely  filled  with  proliferating  and  desquamated  epithelium.  (Young, 
Geraghty,  and  Stevens.) 

These  lesions  are  unevenly  distributed  about  the  gland.  Areas,  large 
or  small,  of  normal  gland  are  usually  present,  and  in  some  instances  the 
diseased  area  is  confined  to  that  part  of  the  gland  adjacent  to  the  urethra. 

The  dilatation  of  the  acini  may  be  very  considerable.  This  dilata- 
tion is  the  foundation  for  Ciechanowski's  theory  of  the  inflammatory 
origin  of  prostatic  hypertrophy. 

Changes  in  the  Secretion — The  normal  prostatic  fluid  is  an  opalescent 
fluid,  alkaline  to  litmus  (and  acid  to  phenphthalin,  whence  the  argu- 
ments as  to  its  reaction).  As  obtained  by  massage,  it  usually  contains 
gelatinous,  transparent  masses  of  vesicular  secretion.  The  pure  normal 
prostatic  secretion  is  filled  with  minute  lecithin  bodies.  It  contains 
a  moderate  number  of  columnar  and  round  epithelia  (the  nuclei  of  the 
latter  almost  fill  the  cell  body),  a  very  few  leukocytes,  a  few  corpora 
amylaoia*,  and  perhaps  red  blood  cedls  from  the  trauma  of  massage. 

The  abnormal  prostatic  secretion  is  purulent.  It  is  neither  so  homo- 
geneous nor  so  opalescent  as  the  normal  secretion.  When  mingled  with 
urine  (passed  after  massage)  it  often  looks  granular  and  flaky  to  the 
experienced  eye.  There  often  settles  at  the  bottom  of  the  glass  a  deposit 
of  crumblike  purulent  masses  (shreds).  The  normal  elements  are  in 
inverse  projwrtion  to  the  amount  of  pus.  The  reaction,  like  that  of  the 
normal  secretion,  is  acid  or  alkaline  according  to  the  reagent  employed. 
Bacteria  are  sometimes  present  in  great  numbers.  In  rare  instances 
pus  is  only  obtained  after  the  second  or  third  massage,  the  secretion  ex- 
pressed by  the  first  manipulation  being  ^exclusively  from  the  normal 
portions  of  the  gland. 

The  diagnosis  of  pus  in  the  prostatic  secretion  should  alxvays  be  con- 
firmed by  the  microscope. 

Seminal  Vesiculitis. — The  changes  caused  by  gonorrhea  of  the 
seminal  vesicle  are  similar  to  those  in  the  prostate,  with  this  exception — 
that  the  vesicle  is  a  gland  of  so  much  larger  calilx3r  and  with  so  much 
larger  a  duct  that  abscess  in  it  is  uncommon,  and  its  parenchymatous 
changes,  if  unaccompanied  by  dilatation,  are  often  clinically  overlooked. 


156 


GONORIinEAL   UUETilRlTIS  IN  THE  MALE 


The  vesiclps  miiy  \nj  dilalnd  or  may  show  largnr  or  fimaller  maiaiesof 
indiiratioiu  Tlic  little  inasweg  of  induration  frt*quently  found  alxivetlie 
prostate  are  eoinnionly  attrilnited  to  the  vehicle. 

It  nmst  Ik?  ruincrnliered  that  inflammations  of  the  ampulla  of  the  vju 
cannot  Im:  cliniraliy  diylinginslied  from  tliosp  of  the  vesicle. 

The  normal  vesiele  is  impalpahle  nnleaa  greatly  di«tf^ntle<l  with 
semen*  Tho  vestdc,  like  the  prostate,  may  lie  infliimc^d,  tJiough  appa^ 
ently  normal  lo  rectal  knieh. 

The  Hpcretion  of  the  vesicle  varies  in  consistency  from  thick  gelatin- 
ous to  s(icky  and  ropy.  The  microsco|)0  slnnva  miieoidal  niai^iSC!!  <*n- 
tangling  s]ttTinat<Jzoa,  synijM^xia,  and  epithelial  cells.  The  c<»lor  i*  asu- 
ally  opalc8c(*nt,  but  may  be  rusty,  especially  in  older  persons,  froni 
piprRnitation  of  the  contained  epithelia.  When  s]iermatozoa  are  aWat 
]i<)c*ttclier*8  crystals  are  UHiiallv  found.  Tlie  vesicular  swrt'tifm  floats 
(in  fjarl  )  in  water,  wliereas  the  prostatic  scH^^retion  sinks. 

The  secretion  of  an  inflame*!  vesicle  contains  |nia  and  bacteria.  Lire 
8{>ermatuzoa  are  aometiines,  though  not  often,  found  in  purulent  ve^icuiikr 
secretion.  M 

BACTERIA  OF  CHRONIC   URETHRITIS 

The  txvnirrent't*  iif  mixed  infection  in  chronic  urethritis  is  due  iis^u- 
ally  to  the  hacteria  !mrI}on*d  by  the  normal  urethra,  rarely  to  contamina* 
tion  by  instruments^,  iloreover,  the  bacterial  findings  are  not  quite  the 
game  in  ehnmir  anterior  urethritis  anil  in  chronic  pmstatitis.  Hence  w© 
nmst  nmsidcr : 

The  bacteria  of  the  hr^ultby  antcrit*r  urethra; 
The  liacteria  of  rhmiiic  anierior  urethritis^  and 
The  bacteria  of  eliroiiic  pn»t*ta(ilis. 
Bacteria  Found  in  the  Healthy  Anterior  TlrethraJ—Pf eif* 

fercxtrmined  '2\  urelhne,  atid  fonml  f»ariili  rd  the  iliphllicria  ty|M'  in  21, 
atreptobacillurt  in  10»  staphyhKH>ccns  pyogenes  aureus  in  5,  mierooixxnis 
eandicans  in  4,  surcimi  alba  in  14,  Petit  and  Wassennann  found  5 
kinds  of  co<^HL'i,  0  kinds  of  bacillL  Franz,  in  r»i»  urethra*,  found  tlie  mr- 
eina  nm'*^,  the  l>acillus  (H>li  once,  pyogenic  staphyhjcoeci  6  times,  strepto- 
o^ieci  twici',  and  7  other  varieties  of  cckn?!  and  4  varieties  of  diplocoeci. 

These  bacteria  arc  usually  found  at  or  near  the  meatus*  The  deeper 
lx>rtion  of  the  anterior  urethra  id  often  sterile. 

Bacteria  of  Chronic  Anterior  Urethritis.— Of  154  case^  ^  ex- 
amined L'O  were  sterile^  It)  showeil  gon<X'occi  alone,  10  gonococci  mixe<l 
with  other  bacteria^  114  other  bacteria  without  gonoeoeci. 

'Tlio  Hata  quoted  in  this  and  in  the  foUowiag  section  ure  froia  von  Hoffmaniir 
CmdralbL  f  Ham  u,  Sex.  Org  ,  IIKH,  xv,  569* 

'  Eepjrted  by  Tono,  Cohn,  Owens  And  von  Hoffmoncu 
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Of  von  Hoffmann's  cases^  the  gonococcus  apart,  18  showed  pseudo- 
iphtheria  bacillus,  12  streptobacillus  urethra*,  2  bacillus  subtilis,  3  sar- 
ina  alba,  1  proteus  vulgaris,  1  bacillus  coli,  1  Friendlander's  bacillus. 
le  also  found  27  kinds  of  staphylococci,  3  other  cocci,  and  6  kinds  of 
aiMlli. 

Bacteria  of  Chronic  Prostatitda.— Young,  Geraghtj,  and  Ste- 
ens,*  examined  10  cases  (2  noiigonorrheal )  and  obtained  a  growth  on 
gar  in  only  8.  The  staphylococcus  albus  was  identified  thrice,  the 
treplocooous  pyogenes  twice.  The  anterior  urethra  was  copiously  irri- 
lated  and  the  pn)static  secretion  obtained  through  a  sterile  urethroscopic 
ulie.     Control  cultures  were  made  from  the  bulbous  urethra. 

Xotthaft,  using  less  careful  methods,  examined  120  cases.  He  found 
he  gonococcus  alone  in  5  cases,  all  within  eighteen  months  of  the  time 
»f  inflection ;  the  gonococcus  alone  or  with  other  bacteria  in  60  per  cent 
ases  less  than  eighteen  months  old,  in  18  per  cent  cases  from  eighteen 
o  twenty-four  months  old,  in  6  per  cent  cases  from  twenty-four  to  thir- 
y-«ix  months  old.  The  gonococcus  was  not  found  after  the  third  year. 
The  g«>nococcu3  was  found  47  times,  other  micrococci  119  times,  bacilli 
.5  tinK»s,  other  bacteria  14  times. 

Cohn,  in  12  cases,  found  staphylococcus  albus  11  times,  streptococcus 
\  linn's,  bacillus  coli  once,  other  Ixacteria  thrice ;  no  gonococcus. 

Sommary. — Thus  the  gonococci  that  swarm  in  the  discharges  of 
imte  gonorrhea  are  by  no  means  always  present  in  chronic  gonorrheal 
irethritis  and  prostatitis.  Xotthaft  -  quotes  in  favor  of  his  thesis  that 
lii*y  disap]iear  from  the  prostate  always  within  three  years,  often  within 
igbt€'en  months,  tlie  names  of  Xeisser,  Finger,  Frank,  Wassidlo,  Jadas- 
*>hn.  ttol<ll>ergi»r,  and  others.  The  thesis  may,  I  believe,  l)e  extended 
•»  include  all  the  un^thral  glands.  I  have  seen  but  one  apparently  au- 
Iwntic  case*  in  which  g«>nococci  i)ersisted  for  three  years  in  the  urethral 
et-retion;  not  more  than  three  or  four  in  which,  in  spite  of  vigorous 
rc*atmeiit,  th<»v  i>ersisted  for  over  two  years.  The  rule  is  almost  with- 
Kit  exception  that  a  chronic  gonococcic  urethritis  ceases  to  show  gono- 
ueci  in  its  secretion  within  three  to  six  months  of  the  beginning  of  in- 
*'lligfnt  \ix*n\  tn*atment. 


» Johiw  Hopkins  Hospital  Reports,  IIHX),  xiii,  276. 
»  Archivf.  Derm,  u.  Syph.,  IIKM. 


CHAPTER    XrV 

SYMPTOMS,   COtTESE,   AND    C0MPLI0ATI0N8    OF   ACUTE 
ITRETTTRAL   GONORRHEA    IN    IIIK    MALE 


Since  acute  gonorrhea  of  tlie  male  urethra  alwavi^  hcgiiia  with  in- 
flammation of  the  halanitic  urethra,^  continues  hy  direct  extension  of  the 
inflanimati<m  aloiip^  fhe  iiretliral  nmeoiks  nieiiihrane,  and  umy  terminate 
U*fore  tiie  inflaniinatiun  readies  the  |joriti»rior  n  ret  lira,  tn  Ix*  accurate 
we  should  8f)eak  of  anterior  urethritis  ah^ne  as  essential  gonorrheal 
urethritis  and  dn^a  all  other  gonorrheal  inflainmati<jns,  iuflnding  pos- 
terior urethritis,  ihat  follow  gtmurrhea  of  the  anterior  urethra  as  eom- 
plieations.  But  inasmuch  as  the  average  uneontrolled  uivthral  gonorrhea 
invades  the  |x)sterior  urethra,  the  trigone,  and  the  prostate,  it  is  elin- 
iealiy  convenient  to  grouti  anterior  iiretliritis,  posti^rior  iiretliritis,  and 
prostatitis  in  tlie  ty|je  description  of  the  disease^  and  t4>  follow  with  a 
deseri prion  of  other  inflammations  aa  eomplieations.  Accordingly,  we 
shall  descrilie: 

The  Ineuhation. 

Typical  Acute  Gr>norrheal  TTrethritis, 
Atypical  Atnite  (ionorrlieal  Mrethritia. 
Prolonge<I  or  Complicated  Cases. 
Mild  (Vises. 
Severe  Cases, 

Cases  Moditied  hy  Treatment. 
Complications  of  Acute  Anterior  nrethritis. 
Ahscess  of  the  U re^thral  (jlauds. 
Periurethritis  and  Periurethral  Ahseess. 
InflauiTuatioji  of  the  Erectile  Tissues, 
Balano'|j4»sthiti8,  lyruplumgitis,  lympli adenitis. 
Complications  of  Acute  Posterior  Urethritis, 
Prostatitis. 
P n  >s t  at  i  c  A  hs ce  ss. 
Seminal  Vesiculitis  and  Deferentitis. 


Epididymitis. 
Cystitis, 


Pyelonejihritis, 
Peritonitis. 


*  Exc<*ptinK  cas<»s  of  n^infection  of  the  urettira  from  gonococci  that  have  lain  quies- 
cent in  the  urethral  glands,  whicli  easels  are  properly  eiuHsed  as  relapses. 
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INCUBATION   OF  GONORRHEAL   URETHRITIS 

The  incubation  period  of  gonorrhea  varies  from  one  to  fourteen 
lays.  The  earlier  authors  recognized  longer  incubation  periods.  Yet 
1  confess  to  some  suspicion  of  inaccuracy  in  reference  to  those  cases  on 
he  ^i^ubjoined  list  that  give  a  story  of  more  than  ten  days'  incubation. 
[*:x|ieriniental  inoculation  produces  a  discharge  on  the  second,  third, 
fourth,  or  fifth  day;  but  it  has  been  my  experience  that  the  shorter  in- 
tubations are  clinically  due  to  the  association  of  sexual  strain  or  of 
umple  urethritis  with  the  gonococcus.  Such  a  condition  may  be  ex- 
pected to  occur  most  often  in  the  damaged  urethra  of  the  roue;  hence 
the  relatively  large  number  of  short  invasions  among  recurrences  as 
[xmipared  with  first  attacks.  An  uncomplicated  gonorrheal  infection 
of  the  virgin  urethra  has  an  incubation  period  of  from  three  to  ten  days. 

Length  of  Incvbation  ^ 


D^. 

First  Attack. 

Recurrence. 

1 

0 
2 
2 
3 
11 
6 

0 

cases. 
<  < 

(( 

1 1 
1 1 
tt 

case. 

1 1 

1 1 
1 1 
tt 

1 1 

2  cases. 

•> 

12     " 

3 
4 
5. 
6 

15     '* 
13    " 
10    " 
4     " 
10    *' 

S 
10 

II 

2    *' 
1  case. 
4  cases. 
1  case. 

l'> 

0 

\'\ 

0 

14 

2  cases 

Tola! 

34 

76 

Avera«[p  incul)ation  of  34  primary  attacks,  6  days. 

Avf-mice  incuJ>ation  of  76  secondary  attacks,  4.88  days. 

i  H  the  primary  attacks,  20  per  cent  appeared  before  the  fifth  day;  61  per  cent  on  the 
ifth.  ''ixth,  and  seventh. 

<K  the  secondary  attacks,  55  percent  appeare<l  Ijefore  the  fifth  day;  31  per  cent 
M  the  fifth,  sixth,  and  seventh. 
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OnBet. — A  tickling,  teasing,  itchy  irritation  is  folt  at  the  orifice  of 
tlie  uri'tlira.  The  lips  of  the  meatus  are  found  adherent,  or  a  bluish, 
stirky  dis<»harge  is  seen  between  them.    A  slight  stinging  is  felt  on  urina- 

'  I  have  inclu<ied  in  this  list  only  thase  easels  in  which  the  incubation  period  was 
immi«tAkahle  and  the  disease  absolutely  characteristic — microscopically,  clinically, 
or  Itolh. 
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tiHii.  lilt'  lips  o{  the  iiiofttus  now  swell  sli^litly  inn  I  retUlen.  Tlio  qtian- 
tity  of  ilisrliar^e  iiirnnjses  anil  it  heeanies  opaline.  The  nieatus  fc*ols 
hut  and  sore.     Tlie  pain  on  urination  increases. 

Height. — hi  a  ix*riinl  varying  from  a  few  hanrs  to  two  or  three 
Jays  the  intiarnnuition  reaeliea  it^  height  at  the  nieatns  and  has  invaded 
the  greater  part  of  tlie  anterior  oretiira,  Tlie  symptoms  of  anterior 
nrethritis  are  towelling  of  the  meatus,  purulent  discharge,  painful  urina- 
tion^ and  painful  ereetiona. 

The  Swollen  Meatus. — The  lips  of  the  meatus  are  red,  swollen, 
everted,  sennet ime.s  eroded.  Their  triniefaehon  i^  in  many  in^-^tanees 
ahsolutely  typical  of  gonorrhea.  It  heginn  w*ith  the  disease  and  usually 
subsides  during  the  second  or  third  week,  long  lief  ore  the  subsidence  of 
the  iuflaiinnahon  of  the  deeper  portii>n  oi  the  urethra. 

The  Discharge, — The  drop  of  thick  greenish-yellow  pus  constantly 
exuding  from  the  swollen  meatus  forma  the  outward  picture  of  acute 
gonorrliea.  EIochJ  may  apj>ear  in  the  discharge  from  time  to  time.  The 
pus  ceases  to  be  thick  and  creamy  souie  time  after  the  swelling  of  the 
meatus  has  subsided.  Tt  becomes  less  in  quantity  and  more  watery  and 
opalescent  in  quality  as  the  acute  inflammation  of  the  anterior  urethra 
declines. 

The  Pain  oil  Urination. — The  uretliral  mucous  membrane  is  swollen, 
sensitive,  aud  eroded.  Hence,  the  passage  of  urine  is  painful,  tlie  stream 
slow  and  oljstrueted.  Frf)in  time  to  tiuje  the  erosions  bleed  and  blood 
mingles  witli  the  pus  in  the  urine. 

The  pain  due  to  anterior  urethritis  reaches  its  lieight  within  ten  to 
fourteen  days  and  begins  to  subside  between  the  fourteenth  and  the 
twenty-lifth  day. 

The  Painful  Erections^^—The  urethral  inflammation  encourages  noc- 
turnal erections.  The  inflamed  menjbrane  is  relatively  inelastic,  hence 
these  erections  are  exceedingly  painfuL  The  inflamed  surface  is  often 
cracked  atui  fissured  sf>  that  it  bleeds  copiously.  Since  the  corpc:>ra 
cavernosa  retain  their  mirinal  distensibility,  the  inelastic,  inflamed 
urethra  is  pulled  taut  beneath  them  when  the  penis  is  en^t^  so  that  in 
severe  castas  the  organ  is  U^nt  downward,  while  the  pain  is  exerueiating. 
This  phenomemm  is  called  thordee. 

Painful  ej*ections  often  continue  for  days  after  the  surface  of  the  an- 
terior urethra  has  ct^ased  to  l>e  sensitive  to  the  ()assage  of  urine. 

During  the  height  of  the  inflammation  the  whole  anterior  urethra  is 
more  or  less  swollen  autl  sensitive  to  tmicli. 

Invasion  of  the  Posterior  Urethra  and  Prostate.— Tt  is  clin- 
ically  im}M)ssib]e  to  distinguish  acute  posterior  urethritis  from  acute 
prostatitis,  and  although  in  some  instances  the  posterior  urethra  is  in- 
volved and  the  prostate  apparently  spared,  this  cannot  be  determined 
until  after  the  fact. 
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The  frequency  of  posterior  urethritis  in  acute  gonorrhea  is  esti- 
mated variously.  Van  der  Poel  estimates  it  at  60  per  cent,  Wassidlo 
quotes  various  authors  at  from  86  per  cent  to  92  per  cent.  Prostatitis  is 
estimated  to  complicate  about  70  per  cent  to  80  per  cent  of  acute  posterior 
urethritis,  though  Columbini  places  it  as  low  as  36  per  cent 

The  confusion  in  these  figures  is  due  to  the  various  means  of  exam- 
ination employed.  Subjective  symptoms  of  posterior  urethritis  are 
excited  by  fully  60  per  cent  of  initial  gonorrheas,  by  not  more  than  50 
per  cent  of  subsequent  attacks,  and  by  less  than  10  per  cent  of  office  pa- 
tients treated  by  repressive  measures.  On  the  other  hand,  if  pus  in  tlie 
second  flow  of  urine  is  taken  as  a  criterion,  the  percentages  run  approxi- 
mately 80  or  more,  70  or  more,  30  or  more.  Let  us  be  satisfied  to  say 
that  acute  posterior  urethritis  is  extremely  common  and  usually  asso- 
ciated with  prostatitis. 

Posterior  urethritis  usually  appears  between  the  fifth  and  the  fif- 
teenth day  of  acute  gonorrhea. 

Symptomless  Cases. — The  figures  given  in  the  preceding  paragraph 
illustrate  the  frequency  with  which  gonorrhea  invades  the  posterior 
urethra  without  causing  subjective  symptoms. 

The  evidence  of  this  invasion  is  pus  in  the  second  fiow  of  urine  or 
palpable  enlargement  of  the  prostate. 

It  is  probable  that  in  these  symptomless  cases  the  prostatic  urethra 
18  only  mildly  inflamed,  the  trigone  spared  altogether. 

Symptoms  of  Acute  Posterior  TTrethritis  and  Trigonitis  (Cystitis) — The 
symptoms  of  acute  gonorrheal  posterior  urethritis,  trigonitis,  or  cystitis 
are  all  referable  to  the  irritation  at  the  bladder  neck.  Tliis  causes  fre- 
quent and  urgent  urination,  painful  urination,  and  terminal  hematuria. 

Frequent  and  Urgent  Urination. — So  long  as  the  pain  of  urination 
is  due  solely  to  anterior  urethritis  the  patient  urinates  as  rarely  as 
possible.  When  it  is  due  to  posterior  urethritis  he  muM  urinate  fre- 
quently. As  soon  as  a  relatively  small  amount  of  urine  has  collected 
in  the  bladder  an  urgent  call  to  urinate  is  felt;  a  call  that  will  not  be 
denied.  If  the  victim  does  not  quickly  acquiesce  he  irrigates  his  trouser 
leg.  The  frequency  of  this  urgent  call  may  be  so  great  that  the  patient 
dribbles  away  a  few  drops  of  purulent  urine  every  ten  or  fifteen  minutes 
uiglit  or  day.  A  frequency  of  less  than  once  an  hour  by  day  and  once 
in  two  hours  by  night  may  be  accounted  mild. 

Painful  Urination, — The  pain  of  posterior  urethritis  is  more  con- 
stant than  that  of  anterior  urethritis,  and  is  usually  referred  to  some 
point  on  the  surface  of  the  body,  usually  the  perineum,  the  anterior  ure- 
thra just  back  of  the  glans,  or  the  epigastrium. 

The  pain  at  urination  in  posterior  urethritis  has  several  striking 
characteristics.  It  appears  before  urination,  as  we  have  just  seen,  in 
the  form  of  urgency.  During  urination  the  posterior  urethra  can  be 
13 
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iinuv  exqiiisilfly  scii^iilive  i\inj\  the  aiitorior  nrHhrit.  lint  it  is  at  ihc 
t'lul  uf  iiriiinliuii  iliiil  thr  full  fnrt*e  of  Uii.s  piiiii  is  fVlt.  A^  the  iiiii,H<'lei! 
ijf  bladder  und  iiiTthra  foiitntet  to  expel  the  hiBt  <lrops  of  urine  the  in- 
tlariied  surf  nee  is  viijleolly  wn^iirhed.  The  resultant  pain,  like  that  of 
anal  fissure,  h  a  spa^ni  or  series  of  spasms  that  may  last  for  many  sec- 
onds after  the  bladder  luia  emptied  itself.  Jn  severe  cases  the  imtient 
may  \k*  said  to  pass  from  one  terminal  urinary  .spasm  to  another, 

IVrininnl  Jlemnfuria. — The  intensity  of  the  iiidamimiti«m,  togiether 
with  tiie  incessant  trannia  of  the  frequent  urination,  tjfren  excite  hkrd- 
iug  from  i\\v  pijsterior  urethra.  Tins  bleeding  may  l*e  eonstant  or  inter* 
nil t tent  In  either  ease  the  amount  of  ldoo<l  lost  is  not  great,  and  the 
three-glasa  test  reveals  terminal  hematuria ;  i.  e.,  wlietlier  the  ImmIv  of 
tlie  urine  be  hlof>dy  or  not,  the  last  jet  is  almost  i>ure  blood.  Terminal 
hematuria  is  eaused  by  terminal  spasm* 

The  Decline. — Tlie  inflammation  aubaides  first  where  it  first  began, 
i,  e.,  at  the  uu^arns.  The  nieatal  inflammation  often  disajvjiears  in  the 
second  or  third  week,  while  the  iiiflanimation  is  els*'where  at  its  height. 
In  the  rest  of  the  anterifu*  urethra  tlie  inflamu«alir*n  usually  l»egins  ta 
deeliru^  in  the  third  \\r  fimrth  week,  rarely  later;  tlje  »list4iarge  beeomea 
thinner  and  m^ire  watery,  the  ereetions  beeome  less  paiiifuL  The  pain, 
freqneney,  and  bleeding  that  mark  posterior  urtibritis  begin  to  diminish 
at  almost  the  same  time. 

In  the  fourth  or  tifth  week  the  patient's  symptoms  are  reduced  to  a 
semipnnilent  distdiarge,  which  grows  less  and  leaa  in  quantity.  From 
the  sixth  \n  the  eighth  week  this  diseharge  usually  coutimics  abnost  or 
quite  exclusively  as  "  a  morning  dnqi/^  a  drop  of  pns  ap|x*aring  at  the 
meatus  only  before  the  first  morning  urination;  during  the  rest  of  the 
day  the  urethra  is  ajipartrntly  clean.  Now  the  patient  fau<*ies  himself 
well,  lint  examination  of  the  urine  still  reveals  pus;  examination  of 
this  pus  still  reveals  gonoeocci. 

It  is  rare  fnr  tlu^  gcininMH-ei  and  pus  to  disappear  within  six  weekd* 
It  is  ctnnmun  for  them  to  persist  eight  to  twelve  weeks. 

By  comnmn  consent  the  gouorrhi^al  urethritis  of  less  than  two 
m<mfhs'  duratirm  is  called  aente,  of  more  than  three  monlhs'  durati<»n 
chronic.  The  division  is  purely  ar!>itrarv,  but  it  voices  the  fact  tliat 
acute  gonorrhea  is  often  cured  in  from  eight  to  twelve  weeks, 
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The  good  or  evil  fortune  of  the  patient  in  his  choice  of  a  physician 
as  well  as  in  his  reaction  to  the  diseasse  so  influences  the  c<nirse  of  each 
individual  case  of  gonorrhea  that  the  attempt  t<»  separate  "  typical  " 
from  ^^  alypieal  '^  cases,  ttiough  justified  by  exi)ediencv,  has  no  founda- 
tion in  clinical  fact     The  above  description  of  a  *^  typical  acute  gon- 
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orrlieal  urethritis  "  describes  many  cases  in  general  but  none  in  par- 
ticular.   Every  case  is  actually  "  atypical  "  to  a  greater  or  less  degree. 

Prolonged  or  Complicated  Cases.— What  proix>rtion  of  gon- 
orrheics  become  chronic  I  do  not  know.  In  the  clinic  most  cases  ap- 
proach the  three-months'  limit  and  perhaps  half  surpass  it.  In  private 
practice,  by  the  aid  of  repressive  measures,  we  get  better  results. 

But  practically  every  unrepressed  case  of  gonorrhea  is  a  "  compli- 
cated "  case.  Some  one  of  the  complications  mentioned  below  almost 
invariably  arises  unless  repressive  measures  are  employed. 

Mild  Cases. — Ihe  initial  gonorrhea  is  quite  invariably  severe. 
Subsequent  infections,  especially  if  often  repeated,  may  run  a  much 
milder  course ;  so  mild,  indeed,  that  it  might  be  quite  impossible  to  de- 
termine when  a  given  patient  was  last  infected.  The  bearing  of  this 
fact  upon  the  alleged  persistence  of  gonococci  in  urethral  pus  for  many 
years  in  exceptional  instances  is  most  important. 

Reinfections  may  excite  merely  a  slight  muco-purulent  discharge 
with  the  least  possible  subjective  irritation.  The  acute  attack  may  last 
but  a  week  or  so.  Yet  from  such  an  infection  gonococci  may  persist  in 
the  urethra  quite  as  long  as  though  the  attack  had  been  most  severe. 
Moreover,  the  urethra  thus  inflamed  may  resent  instrumental  or  other 
traumata,  though  the  reaction  to  these  is  not  so  fierce  as  when  the  ure- 
thral inflammation  is  more  intense. 

Sharp,  short  reinfections  of  the  anterior  urethra,  with  copious 
creamy  discharge,  yet  lasting  but  a  few  hours  or  a  few  days,  are  more 
often  due  to  reinfection  from  the  patient's  own  secretions  (occasioned 
by  instrumentation,  sexual  or  alcoholic  excess,  spontaneous  ruj)ture  of 
follicMilar  abscess,  etc.)  than  to  fresh  infection  acquired  from  without. 
The  striking  feature  of  such  reinfections  is  the  contrast  between  the  pro- 
fuse, creamy,  gonococcus-laden  discharge  of  to-day  and  the  entire  ab- 
senc-e  «^f  all  symptoms  to-morrow. 

Severe  Cases. — Urethral  gonorrhea  may  l>e  severe  in  its  onset 
(prompt  involvement  of  posterior  urethra  or  epididymis,  early  a])j)ear- 
aiu*e  of  com|)lications,  intensify  of  subjective  symptoms),  in  its  com- 
plications, or  in  the  severity  or  duration  of  its  acute  symptoms. 

Thus  chordee,  or  the  pain  and  frequency  of  posterior  urethritis, 
may  l)e  almost  or  quite  the  first  symptoms  complained  of;  epididymitis, 
ev<*ii,  may  apparently  l)egin  the  attack.  Yet,  unless  they  he  autorein- 
f factions,  it  is  not  correct  to  classify  such  outbreaks  as  Ix^ginning  in  the 
jM>sterior  urethra  or  in  the  epididymis. 

The  prolongation  of  intense  chordee  or  posterior  urethritis  through 
many  weeks  occurs  just  often  enough  to  remind  us  of  the  total  lawless- 
ness of  gonorrheal  inflammations. 

Cases  Modified  by  Treatment.— The  local  treatment  now  almost 
universally  employed  throughout  acute  gonorrhea   always  materially 
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mollifies  tlie  ciMJi'.sr  nf  the  tHj^t'ast*,  If  siicf^csafiil  it  aiiu'lioratrs  all  xha 
syiiiptuiiiH  and  miiiiiHizoi*  the  daiigiT  of  t't^iupticnitiiiiis;  if  imsurcciiisfnl, 
it  intensifies  the  urethral  iutlammation,  excites  complications,  or  en- 
courages  clironicity. 


COMPLICATIONS   OF   ACUTE    ANTERIOR    URETHRITIS 

AbscaiS  of  the  Urethral  Glands. — Alinutc?  abscesses  dne  to  ob- 
struction of  the  ducts  of  suppurating  glands  doubtless  occur  and  pass  im- 
noticcd  amidst  the  intense  symptoms  of  every  acute  uretliral  gi)norrlica. 
Such  al^seessea  occurring  during  the  declining  stage  cause  a  cliaracter- 
istic  brief  exjjoaion  of  acute  symptoms.  After  a  day  or  more  of  vague 
localized  uneasiness  or  iteliing  a  sharp  reinfection  of  the  un-thra  occurs. 
The  discharge  becomes  profuse  and  creamy;  the  meatus  may  even  swell, 
but  there  is  usually  no  pain.  But  no  so<mer  has  the  patient  decided  that 
he  nmst  liwik  forward  to  weeks  more  of  suffering  than  the  discharge 
abates  almost  as  suddenly  as  it  apix^ared. 

This  siulden  abuteuient  of  discharge  is  doubtless  due  to  lucal  im- 
munity fK?rsisting  from  the  preceding  acute  urethritis.  It  is  exceptional 
for  this  inmumity  to  be  so  slight  as  to  permit  prolonged  relapse. 

Periurethiitis  and  Periurethral  Abscess, — Exceptionally  ab- 
scess of  a  uit^tbral  gland  instead  of  liursting  within  the  urethra  In^gins  in 
the  corpus  spongioHUUi  and  extends  outward.  The  resulting  suppuration 
is  tisually  circumscribed.  Diffuse  jieri urethral  suppuration  occurs  rather 
as  a  complication  nf  trannia  or  stricture  (p,  2<>2). 

This  circumscribetl  suppuratirm  arises  frmn  the  balanitic,  the  pen- 
dulous, or  the  bullHJ|H*riiund  |K>rtiuns  of  the  anterior  urethra. 

Abscesses  arising  from  the  balanitic  jjortion  of  the  canal  appear  at 
one  or  Ixith  sides  of  the  preputial  frcnunu  They  grow  rapidly  and,  hav- 
ing oi>t*ne4l  or  k^en  incised,  often  leave  permanent  fistula  reipiiring  a 
spwial  prtK'cdure  for  its  cure. 

Abscess  of  the  j^mdulous  urethra  usually  projects  frnm  iho  floor  of 
the  canal  as  a  hanl,  rattier  insensitive  noihile.  In  this  situation  the 
abscess  often  grows  quite  slowly  and  may  resolve  (1  liave  never  known 
one  to  break  into  tlie  urethra).  It  luay  invade  the  skin  aud  of>c*n  direc?tly 
ojiposite  to  its  fHiint  of  origin,  but  frequently  it  trav<»ls  beueath  the  fascia 
for  a  considerable  distance  1x5 fore  discharging  ext^rnaUvj  unless  its 
course*  is  cut  short  l)y  incision.    The  fistula  heals  s]M>ntaneimsly, 

Abscess  of  fhe  j;>erineal  urethra  is  usually  s|Kikcn  of  as  abscess  of 
Cowpers  gland,  though  it  is  im|>ossihle  to  say  in  what  proportion 
cases  this  gland  is  actually  the  one  involved.     The  inflauunatory  m 
often  api>ears  to  one  side  of  the  luetlian  line  and,  as  in  the  above  instanc*©, 
may  travel  to  a  distance  beneath  the  deep  fascia  before  breaking  throngh 
this. 
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All  of  these  processes  seem  to  travel  forward,  so  that,  while  abscess 
originating  in  the  pendulous  urethra  never  points  in  the  perineum,  peri- 
neal abscess  may  show  itself  prominently  only  about  the  pendulous 
urethra.  The  attachment  of  the  deep  fascia  to  the  anterior  layer  of  the 
triangular  ligament  prevents  extension  of  suppuration  backward.  Peri- 
neal gonorrheal  abscess  does  not  seem  ever  to  leave  fistula. 

Inflammation  of  the  Erectile  TiBmieB.—8pongeiti8  and  cav- 
ernitis are  extremely  rare  complications  of  gonorrhea,  if  we  except  that 
type  of  the  former  that  manifests  itself  in  chordee. 

Thrombophlebitis  of  the  erectile  tissues  or  inflammation  of  the 
fibrous  envelopes  manifest  themselves  as  sensitive  indurations  of  the 
erectile  bodies.  Under  appropriate  treatment  they  usually  resolve,  but 
they  may  suppurate  and  require  incision. 

BalanopOBthitis. —  The  gonorrheic  with  a  long  or  tight  foreskin 
usually  develops  balanoposthitis  in  spite  of  all  his  care.  Yet  the  com- 
plication is  rarely  severe.  It  has  no  peculiar  characteristics,  is  appar- 
ently due  to  mixed  infection,  and  readily  yields  to  the  usual  treatment 
(p.  684). 

liymphangitis  and  Ijymphadenitifl. — These  complications  are 
rare,  inasmuch  as  they  are  due  to  extension  of  tlie  gonorrhea  beyond  the 
urethra  proper.  They  result  usually  from  balanitis,  less  often  from  peri- 
urethritis, and,  like  the  balanitis  of  gonorrhea,  are  not  specific  and  are 
rarely  severe  (p.  687). 
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Prostatitifl. — Any  inflammation  of  the  prostate  short  of  abscess 
ad<ls  scarcely  any  symptoms  to  those  of  the  urethritis.  Mild  pros- 
tatitis, like  mild  posterior  urethritis,  may  give  no  sign  of  its  presence, 
while  a  more  intense  prostatitis,  accompanying  posterior  urethritis, 
does  not  alter  the  clinical  picture  already  described.  The  involve- 
ment of  the  prostate  may  or  may  not  be  distinguishable  by  rectal 
touch. 

But  if  the  prostate  is  so  severely  inflamed  as  to  excite  symptoms, 
they  are  those  of  beginning  prostatic  abscess. 

Prostatic  Abscess. —  In  drawing  an  arbitrary  division  l)etwwn 
acute  prostatitis  and  prostatic  abscess,  it  is  wiser  to  include  wnth  the 
latter  all  cases  of  acute  prostatitis  of  sufficient  severity  to  cause  symp 
toins.  This  for  two  reasons :  all  such  cases  do  represent  retention  of  pus 
within  the  prostate  ducts,  and  any  one  of  them  may  progress  to  imniis- 
takable  abscess  formation. 

To  attempt  to  draw  the  line  between  the  prostate  in  which  mac- 
roscopic suppuration  (abscess)  has  already  occurred  and  that  in  which 
it  only  threatens  is  impracticable* 
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To  tfe  piuii  mod  frequencv  of 
»  Midcd  m  ooo^mnt  dull  or  throV 
tke  pdfi%  wUek  OHf  or  ssf  aoI  radiate  to  the  ure- 
tlin«  the  testicfc%  tbe  tlugbft^  tlie  hTpogpatrim,  or  the  loin.  If  the  pros- 
tile  is  modi  enlflrgeil  de£eaiticn  laax  be  both  painfisl  and  difficnlt. 

Fewer,  ofUm  werere,  and  ortrrgrf  tji  69  41  rkUl,  is  mdded  to  the  afebrile 
nfi!thrml  imMmmmaiiam.  Bot  £ef€r  is  00  criterioa  of  the  extent  or  prog^ 
ms  of  the  prostatic  invohreanail.  Abeeooe  of  fever  is  often  noted  in 
estensare  prostatic  ntppvnlioii.^ 

Betenihn  of  urine  b  a  marked  feature  in  manr  ca9e&  Partial  reten- 
tioo  escapes  okoerraticn;  bat  acute,  coiDplete  retention,  requiring  re- 
lief hf  the  lailbeler,  may  ocenr.  I  hare  relieved  by  operation  gi:inorrhea] 
abseeis  to  boCh  lobes  of  the  prostate,  the  onlv  symptom  of  wiiich  was 
acote  retention  of  tirine,  preceded  by  ao  djauria  aiid  aceompanied  bj 
no  fewer* 

Tet  in  some  instances  one  sees  dvsniia,  fever,  and  retention  simul- 
laneott«Iy. 

Fhysical  Signs. — The  suppurating  prostate  is  alwajB  enlarged,  usu- 
ally sensitive.  The  whole  of  one  or  both  lobes  is  involved.  Tho 
diagnosis  should  lie  made  long  before  boggy  softening  or  fliictuatioTi 
showe  that  the  whole  of  a  lobe  has  been  transformed  inti^  an  abscess 
csvity- 

Course. — The  process  usually  terminates  by  resolution;  by  rupture 
into  tl»c  urethra  (common),  into  the  rectum  (rare),  or  by  passing  on  to 
chronic  prostatitis. 

l>r*  Samuel  Alexander  ^  has  studied  ^8  cases  of  gonorrheal  prostatic 
tbsoees.  Of  these  31  appeared  during  the  first  gonorrhea,  37  during  re- 
lapsea;  85  caused  retention  of  urine;  22  had  burst — into  the  perineum 
(10),  the  jiM'hjorcM'ta!  fuii>*a  (5),  the  rectum  (1),  The  abscess  was  com- 
plicated l^y  urethra!  stricture  1*  times. 

If  the  pU8  burrows  forward  into  the  perinenm  it  may  occasinn  cnu- 
sidrrahh^  miwhief,  burrowing  aLiu^t^  tmvanl  the  niri>ij«  eavernosum,  or 
even  laying  it  Imre  (Demarquay),  It  has  l>een  known  to  go  through  the 
obturator  foramen  (Tillaux),  and  even  to  follow  the  connective-tissue 
plane  alioiit  tfi**  sjK>rmatic  eord  and  to  point  in  the  inguinal  canal,  or  t" 
get  into  the  space  of  Retzius,  to  appear  at  the  umbilicus,  to  pai%s  by  the 
sciatic  notch  (Guyon),  or  to  burst  through  the  pjsterior  vesico-rectal 
cul-drHar  into  \\n*  jK-ritriucal  cavity,  or  even,  circumventing  the  bladder, 
to  mount  in  front  of  the  abdomen  in  the  sheath  of  the  rectus  up  to  the 


*  Keyen,  Netc  York  Polyclinic  Jounuil,  1908,  »» 
» Am.  of  Surg.,  IWJ,  xlix,  533,  563. 
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ribs  (Desnos,  referring  to  Curtis) — all  very  rare,  but  still  possible  cul- 
Diiuations  of  periprostatic  suppuration. 

Seminal  Vesiculitis. — Acute  seminal  vesiculitis,  like  acute  pros- 
tatitis, usually  gives  no  sign  of  its  presence.  If  suppuration  occurs  in 
the  vesicle  the  symptoms  are  those  of  prostatic  suppuration,  but  a  finger 
in  the  rectum  discloses  a  tense,  sausagelike  tumor  in  the  region  of  the 
inflamed  vesicle.  Actual  abscess  is  extremely  rare.  It  usually  terminates 
in  resolution,  but  may  rupture  into  the  ischiorectal  fossa  or  into  the 
rectum. 

Vesiculitis  does  not  occur  without  prostatitis.     It  is  impossible  to 
differentiate  inflammation  of  the  ampulla  of  the  vas  from  vesiculitis. 
Epididymitis.— See  page  612. 

Cystitis. — The  familiar  gonorrheal  trigonitis  already  described  im- 
plies some  inflammation  of  the  rest  of  the  bladder,  but  this  is  not  a 
clinical  feature  of  gonorrhea. 

Pyelonephritis. — This  is  an  extremely  rare  complication  of  gon- 
orrhea. It  is  best  described  in  connection  with  other  types  of  pyelo- 
nephritis. 

Peritonitis. — Pelvic  peritonitis  is  as  rare  a  complication  of  gon- 
orrhea in  the  male  as  it  is  common  in  the  female.  Battey  ^  has  collected 
30  cases.  Thomas  ^  reports  2  more.  The  inflammation  is  due  to  vesicu- 
litis or  deferentitis.  Its  symptoms  are  intense  pain  in  the  inguinal 
region,  spreading  to  the  iliac  fossa,  fever,  rapid  pulse,  vomiting,  intes- 
tinal disturbance  (constipation  or  diarrhea),  and  peritonitic  facies. 
The  duration  is  usually  short,  the  prognosis  good.  Battey  reports  but 
four  fatal  cases. 

»  These  de  Lyon,  1901,  Brit.  Med.  Jour.,  April  5,  1902. 
'  North  Western  Medicine,  February,  1907. 


CHAPTER    XV 

CAFSE    AFD    COHPLICATIONS    OF   CHRONIC    URETHRAL 

GONORRHEA 


Chrontc  goiiorrlipa  is  ganorrhca  lasting  more  than  three  months. 
The  term  in  ai4>itrary  antl  by  no  means  .strictly  aecnrute,  for  chronic 
gonorrhea  may  he  interriipted  hy  acute  rehipses  of  the  di&ease  without 
therc'hy  ceasing  to  be  ebronie,  and  elironie  gonorrhea  may  liegiu  and 
end,  from  the  clinical  as  well  as  from  the  pathological  standpoint,  within 
the  two  months  usually  aUotteJ  to  acute  goni»rrbea. 


CAUSE 


Gonorrhea  l^ecomes  chronic  Ix^eause  the  urethral  lesions  eauscfl  hy 
the  gonticoceus  j}ersiet  These  lesions  may  harbor  the  gonocoeens  alone, 
or  in  connection  with  other  bacteriaj  or  simply  other  bacteria  without 
tlje  gonocoeens.  They  nuiy  involve  the  anterior  or  the  posterior  iiretlira 
or  b)th.  dironit!  gonorrhea  is  therefore  to  he  subdivided  either  as  g«.^n- 
ococcic  and  |>ostgonoeoeeic  or  as  chronic  anterior  urethritis  and  chronic 
|K>ster if  yr  u ret  h  ri  t  i s. 

The  elinieal  eausf^s  of  chronic  gonorrhea  are  not  worth  enumerating 
in  (ietail.  Any  interference  with  tlie  proper  treatment  of  acute  gon- 
orrhea may  permit  it  to  Wouie  elironie ;  in  some  instances  it  becomes 
chronic  in  spite  of  the  best  treatment. 
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VARIETIES 

Study  of  the  flora  of  chronic  gtmorrhea  (p.  156)  shows  the  rapidly 
def^reasing  iiujiortauee  ui  the  gonoeoecus  and  the  rapidly  increasing  ini- 
portanee  of  mixed  infection  after  the  third  month  of  the  disease.  No 
further  subdivision  is  possible;  apart  from  the  gonr>coccus  no  bacterium 
has  shown  itself  j^ecuiiarly  virulent  in  the  male  urethra.  Nongonococcic 
urethritis  is  usually  postgtmorrheal. 

Gonococric  chronic  urcthrUis  is  distinguished  clinically  by  a  tend- 
ency to  be  more  severe,  to  relape  more  viciously,  t/>  resent  the  trauma 
of  instrunientation  and  aleohoi  more  sharply  than  does  nongonneoecic 
urethritis.  Yet  these  clinical  distinctions  are  both  vague  and  relative. 
108 
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They  have  meaning  only  to  the  expert     A  specific  urethritis  may  be 
latent  for  months,  a  nonspecific  one  may  be  peculiarly  virulent. 

To  distinguish  the  symptoms  of  chronic  anterior  urethritis  from 
those  of  chronic  posterior  urethritis  is  a  necessity,  but  clinically  the  two 
usually  exist  together,  the  one  or  the  other  predominating. 

Symptoms  of  Chbonio  Antebiob  Urethbitis 

The  one  subjective  symptom  of  chronic  anterior  urethritis  is  a  ure- 
thral discharge,  greater  or  less  in  quantity,  purulent,  semipurulent,  or 
iJficky  and  mucoidal  in  consistence.     Sensations  of  itching  or  pain  al- 
most invariably  arise  from  posterior  urethritis  and  its  complications, 
eren  when  the  sensation  appears  to  be  situated  in  the  anterior  urethra. 
But,  since  this  urethral  discharge  is  but  the  evidence  of  an  overflow 
of  pus,  the  flow  may  be  intermittent  and  months,  or  even  years,  may 
elajise  while  an  anterior  urethritis  continues  but  gives  no  outward  sign ; 
the  only  evidence  it  gives  being  a  little  pus  or  a  few  shreds  in  the  urine. 
The  course  of  a  chronic  anterior  urethritis  may  be  interrupted  by 
outbreaks  of  acute  infection,  either  a  relapse  or  a  new  gonorrheal  in- 
fection.    Such  outbreaks  are  usually  much  less  severe  than  the  initial 
attack. 

The  only  complication  of  chronic  anterior  urethritis  other  than  those 
mentioned  in  the  last  chapter  is  urethral  stricture. 

Follicular  abscess  or  abscess  of  Cowper's  glands  may  remain,  with 
hard  walls  as  chronic  suppurating  pouches  for  months  or  years,  filling 
up  and  becoming  prominent  from  time  to  time,  and  maintaining  a  mod- 
erate gleet,  subject  to  exacerbations,  but  always  palpable  as  small  shot- 
like lumps  along  the  urethra. 

The  urinary  sigri^  of  chronic  anterior  urethritis  are  a  major  element 
in  diagnosis  (p.  188). 

Symptoms  of  Ciibonic  Posterior  Urethritis 

Chronic  posterior  urethritis  and  chronic  prostatitis  can  rarely  be 
distinguished  from  each  other.  Indeed,  chronic  posterior  urethritis  is 
clinically  synonymous  with  chronic  follicular  prostatitis.  On  the  other 
hand,  chronic  prostatitis  may  not  l)e  complicated  by  chronic  urethritis.^ 
Such  was  the  case  in  30  per  cent  of  280  cases  studied  by  Young. 

Hence  it  is  preferable  to  consider  chronic  posterior  urethritis  under 
the  title  of  chronic  prostatitis. 

Chronic  Prostatitis. — The  symptoms  of  chronic  proBtatif* 
much  the  sauie  whetlier  caused  by  the  gonococcus  or  not.    If  f 

'  I.  e.,  the  prostate  may  contain  pus  but  the  urine  be  free  from  inn  i 
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tlic  iiitliiimiiiiti«>ii  is  uunv  liki/lv,  citliL*r  s|M)HkiiKHHislv  or  as  tho  result  of 
rnessiigo  nv  urithrul  iiistrinjteula(i*nu  Im  light  nij  an  acute  urethritis, 
while  nongoncx*ofeio  (or  iiostgouococcic)  cases  sometimes  flare  up  in  the 
shape  of  %'esieul  bneteriuria. 

Henee  it  18  elinic^ally  preferable  t<*  gruup  nW  cases  of  chronic  i/ro&- 
tatitis,  whether  gonorrhea  or  nc»t,  under  one  head. 

Etiology. — In  our  series  of  358  cases,  no  etiology  was  oljtainod  in  53 
cases  (14.8  per  cent) ;  there  was  a  history  of  gonorrJieal  urethritis  in  5f62 
(T^.S  per  cent)  ;  of  ma^tiirhsition  in  27  (?.5  per  cent)  ;  of  prolonged 
sexual  excitement  (witliout  enitus)  in  4  cases  and  witlulrawal  in  3  cases 
(2  ])er  cent)  ;  of  descending  infection  in  tj  (0,8  per  cent)  ;  of  trauinatisni 
(bicycling  twice)  in  'd  (0.8  per  cent)  ;  of  instrumentation  in  2(0.6  per 
cent)  ;  of  inftx-tions  diseafies  (gTip|>e)  in  1  ease  (0.3  per  cent).  When 
gonorrhea  had  existed^  that  was  acrepted  as  the  cause  of  the  prostatitis, 
althoygh  in  8(iuic  of  these  cases  abnormal  sexual  practices  may  have  play^ 
an  inifwrtant  role.     Young,  Geraghty,  and  Stevens.) 


The  infection  doulitless  reaches  tlie  pnjstatc  frnui  the  blood  stream 
(probably  not  from  the  rectum)  in  the  nongimorrboal  and  nonim^tni- 
nicntal  cai^es. 

Bacteriology  and  Patholi^.^^Cl  p.  154. 

Symptoms. — The   syiuptotos   of  chronic   prostatitia   are   classed   by 
Young  as  urinary^  referred,  and  sexual.^ 
The  urimjrv  symptoms  are: 
I ^  retli  r  n  I  d  i  scl  i  a  rgt^ . 
Disturbance  of  urination, 
Jlechanical  obstruction  to  urination* 
The  referred  syiuptoins  are: 

KcHex  pains  and  almormal  sensations. 
The  sexual  symptoms  are: 

l)isturban<*e  i»f  the  sexmd  function. 
SjM?nuatorrhea  an*l  jirostatorrhca. 
Ukktukal  DiHriiAROE, — rrcthml  tliscluirgi^  is  a  symptom  of 
terior  urethritis.  Yet  ]K?rsistent  urethral  tiiscbarge  is  the  syniptoni  that 
usually  brings  the  victiiu  of  chronic  prostatitis  to  tlu>  physician.  More- 
over, such  urethral  discharge  can  l>e  cured  only  by  treatment  of  the 
prostate.  In  the  averagt*  case,  therefore,  chronic  prostatitis  is  accom- 
panied not  only  by  posterior  urethritis,  but  by  anterior  urethritis  as 
well. 


an-   I 


^  In  their  study  of  chronic  prostatitis,  Yoiin)?,  CerjigtitVt  tmd  Rtpvcus  Imve  attributed 
to  this  malady  certain  symptom*  {e,  g.,  renal  colic  aniJ  pain  in  tlic  rectum)  charact-eris- 
tic  of  vesiculitis.  For  this  reason  the  detail  of  symptoms  given  by  them  has  not  been 
followed. 


b. 
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DisTUBBANCE  OF  TTrination. — Urination  may  be  normal,  frequent, 
painful  (before  or  during  the  act),  urgent,  or  difficult.  The  stream  may 
be  slow  to  start  or  slow  to  terminate.  None  of  these  symptoms  are  al> 
sohitely  characteristic  of  prostatis,  nor  can  one  infer  the  pathological 
process  present  from  a  consideration  of  them. 

Obstruction  to  Urination. — Obstruction  to  urination,  though 
a  rare  result  of  chronic  prostatitis,  may,  nevertheless,  be  the  most  im- 
portant feature  of  a  given  case.  The  obstruction  is  due  either  to  an 
enlargement  of  the  median  isthmus  in  the  form  of  a  bar  or  to  cicatricial 
contraction  of  the  vesico-urethral  orifice,  i.  e.,  stricture  (contracture)  of 
tlie  neck  of  the  bladder.  The  symptoms  are  those  of  prostatism,  occur- 
ring in  a  young  person.  The  prostate  is  usually  not  enlarged,  as  felt 
from  the  rectum. 

Reflex  Pains  and  Abnormal  Sensations. — The  abnormal  sensa- 
tion excited  by  chronic  prostatitis  is  usually  a  pain,  less  often  an  itching 
or  burning  sensation,  or  a  sense  of  fullness.  The  pain  may  be  constant 
or  intermittent;  it  is  rarely  very  severe.  It  may  or  may  not  be  ex- 
cited by  a  full  bladder  or  by  the  passage  of  urine.  The  majority  of 
patients  with  chronic  prostatitis  suffer  little  or  no  discomfort. 

The  abnormal  sensation  is  always  referred  to  some  jx>int  on  the  sur- 
face of  the  body.  The  sensation  may  be  felt  at  any  point  below  the 
navel,  even  as  far  away  as  the  foot.  But  the  characteristic  pains  of 
prostatitis  are  pain  in  the  back,  in  the  perineum,  above  the  pubes,  along 
the  urethra,  in  the  groin  or  testis,  along  the  course  of  the  sciatic  nerve. 
Certain  of  these  pains  merit  a  word  of  description. 

Pain  in  the  Back. — The  pain  is  usually  in  the  lower  lumbar  region, 
constant  and  aching  in  character,  uninfluenced  by  urination.  Pain  over 
the  kidneys  is  rare. 

Pain  iti  the  Perineum. — The  jx^rineal  pain  is  usually  so  mild  as  to 
lie  little  more  than  a  sensation.  It  may  or  may  not  be  influenced  by 
urination.  It  is  often  associated  with  a  j)eculiar  sense  of  fullness  in  the 
jK^rineal  body,  or  with  a  j)eculiar  irritability  in  that  region,  excited  by 
continued  pressure  against  the  jx»rincum.  The  patient  who  suffers  from 
this  symptom  cannot  sit  down  for  any  length  of  time,  tliougli,  as  a  ride, 
he  prc»fers  a  hard  seat  to  a  soft  one.  lie  is  debarred  from  the  theater  and 
the  church,  and  on  the  railroad  he  either  sits  obliquely  on  one  hip  or 
paces  the  aisle. 

Pain  along  the  Urethra. — Two  spots  along  the  penile  urethra  are 
especially  subject  to  referred  prostatic  sensations.  These  are  (1)  the 
terminal  two  centimeters  (or,  more  accurately,  the  penultimate  centi- 
meter) and  (2)  the  penoscrotal  angle.  Many  patients  are  obsessed  with 
the  belief  that  all  their  trouble  lies  in  one  or  other  of  these  spots,  whereas 
the  sensation  there  is  a  characteristic  sign  of  trouble  in  the  deep  urethra 
and  prostate. 
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Nf^untlfjla   of  thf   Tcsfis  anil  ConL — Nciiralgiji  \A  the   \v»\\^  aii3 
six?riiiatk'    cord,    wlietlier    de[X*ndeut    tij>ou    imgratititMi    sexual    excit 
ment  or  not,  is  very  coiuinonly  due  to  spermatoeystitisj  rarely  to  pros- 
tatitis. 

Saadca, — -Sciatica  h  a  rare  syiMptoiii  of  prostatitis,  tliough  it  is  pot  ^ 
infrequently  the  first  symptom  of  prostatic  carcinoma.  H 

DisTrRBANCB  OF  THE  Sexual  Fu.NCTioN. — Premature  and  painful 
ejaculations,  incomplete  or  paiufiil  erections,  nocturnal  emissions,  and 
every  other  symptoui  of  sexual  neura^stlienia  occur  in  persons  whose  pros- 
tatic fluid  contains  more  or  less  pus.  Yet  these  symptoms  are  rare  in 
patients  with  severe  prostatitis.  They  are,  if  anything,  more  common 
in  patients  who  liave  not  had  gonorrhea  than  in  those  who  have.  When 
they  fidlow  gonorrhea  it  is  usually  after  a  long  interval.  Hence,  we  may 
assume  that  in  many  instances  the  prostatitis  and  the  sexual  debility  are 
due  to  a  common  cause,  and  that  gonorrhea  has  usually  hut  a  very  in- 
direct hearing  on  the  sexual  weakness. 

Phohtatokkuka  anu  Spkematdkuuea. — Even  more  than  the  func- 
tional disturbance  noted  in  the  preceding  paragraphs,  prostatorrhea  and 
urethrorrliea  are  functional  sexua!  disturbances  only  aecidentally  post- 
gouorrheal  ((*f.  \\  is  I). 

Symptoms  of  Clironic  Vesiculitis, — Chronie  inflammation  of 
the  seminal  vesicle  is  always  assfjciated  with  chronic  prostatitis.  In  the 
clinical  picture  either  inflammation  may  predominate?  or  one  may  doubt 
which  is  chiefly  at  fault. 

The  symptoms  of  chronic  vesieulitis  are  almost  precisely  those  of 
chronic  urethritis.  To  enumerate  these  in  detail  would  be  vain  repeti- 
tion. Yet  it  is  to  be  noted  that  sexual  derangement  is  jjeculiarly  attached 
to  vesieulitis  rather  than  to  prostatitis^  and  certain  types  of  referred 
pain  are  distinctly  suggestive  of  vesiculitis. 

Such  are: 

Itenal  eolie,  and 
Pain  in  the  rectum. 

Renal  Colic, — Kenal  colic  may  t>e  caused  by  vesiculitis  but  not,  as 
Young  aflfinna,  by  prostatitis.  1  have  seen  several  instances  of  this  con- 
diticui  tyjiical  in  every  respect  of  a  renal  colic  due  to  stone  and  re»:|uiring 
morpliin  fur  their  relief.  Yet  in  each  instance  the  vesicle  was  manifestly 
diseased,  iiressure  upon  it  elicited  the  pain,  and  treatment  of  it  relieved 
the  symptoms. 

Recial  Pain. — A  much  more  common  and  equally  characteristic 
symptom  of  vesiculitis  is  pain  in  the  rectum.  It  is  apparently  situated 
in  tlie  region  of  the  vesicle,  high  up  in  the  rectum.  It  is  usually  inter- 
mitti*nt,  exfdteil  by  defcvatiuu,  eriM'titJU,  or  t^jaculariou,  or  it  ^MH-urs 
sjMiutuiu'OUsIy.  The  spontaneous  pain  (x^curs  at  night  (piite  indepeii- 
dt*ntly  of  any  sexual  irritation.     It  is  griping  in  chttracter,  lasts  onljj 
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a  few  minutes,  occurs  at  irregular  intervals,  and  has  been  appropriately 
termed  vesicular  colic, 

Oliwicai-  Vabieties  of  Cheonic  TJbethritis 

The  preceding  array  of  symptoms  fails  to  give  a  picture  of  chronic 
gonorrhea.  To  obtain  this  we  must  sum  up  the  clinical  types  of  the  dis- 
ease in  a  few  brief  paragraphs. 

All  cases  of  chronic  urethritis  may  be  classed  as  follows : 

1.  Mild  cases. 

2.  Intractable  cases. 

3.  Belapsing  cases. 

4.  Irritable  cases. 

5.  Neurotic  cases. 

2*  TTitrftAtAMA*  PAflAA  i — Although  most  chronic  inflammations  of 

the  urethra  are  mild  in  their  symptoms,  few  of  them  are  mild  in  respond- 
ing promptly  to  treatment. 

A  slight  discharge  is  all  that  marks  the  usual  case.  Yet  this  dis- 
charge may  be  utterly  intractable.  Kapidly  curable  cases  are  usually 
those  in  which  the  prostate  is  neither  markedly  inflamed  nor  hyper- 
trophied,  the  inflammation  postgonococcic,  the  patient  tractable  and  in 
good  surroundings  and  health.  Conversely,  any  complication,  especially 
severe  prostatitis,  the  presence  of  gonococci,  or  bad  general  conditions 
are  inimical  to  a  cure. 

3.  Belapsizig  Cases. — Every  case  of  chronic  urethritis  has  some 
tendency  to  relapse  after  a  cure  has  apparently  been  effected.  But  cer- 
tain urethrae  show  a  tendency  in  this  respect  little  less  than  maddening. 
Perhaps  the  patient  has  been  carried  successfully  through  an  acute  gon- 
orrhea by  repressive  treatment  when  an  unexpected  outbreak  of  the  dis- 
ease disappoints  surgeon  and  patient  alike.  Or  a  chronic  case  may  have 
gradually  yielded  to  methodical  treatment  only  to  burst  out  afresh  at  the 
slightest  provocatioiL  Those  cases  that  relaj)se  year  after  year  are  ofti^n 
more  annoying  to  the  physician  than  to  the  patient.  It  is  esjKH'ially 
provoking  when  a  patient  leaves  town  with  all  the  evidences  of  a  cure  to 
have  him  wire  from  the  first  station  he  stoyjs  at  that  his  discharge  is  in 
full  blast  To  avoid  this  mishap  it  is  absolutely  essential  to  know, 
before  pronouncing  a  patient  cured,  that  his  urethra  and  prostate  no 
longer  harbor  gonococci.  This  fact  ascertained,  we  may  at  least  assure 
him  against  severe  or  infectious  relapses. 

A  peculiar  feature  of  gonococcic  relapse  is  that  it  may  act  quite  like 
a  new  infection.  The  inflammation  spreads  throughout  the  urethra  in  a 
few  hours,  due  to  a  reinfection  by  the  gonococci  that  had  seemingly  lost 
their  virulence. 
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Tin?  cause  of  relapse  may  te  a  eolh-etion  o{  pus  in  some  gliiiitl  or 
folliek^  urethral  or  prostatic,  or  a  local  irritation  due  to  alcolio!,  to 
sexual  exce:5s,  to  a  eold  iu  the  head,  or  to  e-xcess  in  the  loeal  treat locnt. 
But  the  great  pi-edisposing  cause  is  the  catarrhal  habit,  whether  natural 
to  the  patient  or  induced  by  overmuch  work  or  dissipation.  Without 
this  any  exciting  cause  maj  light  up  a  relapse  j  but  with  it  relapses  occur 
and  recur  on  the  slightest  provocation  or  on  no  provocation  whatever, 
defying  local  treatnieut  and  demanding  hygiene  and  tonics  to  effect 
a  cure. 

4.  Irritable  Cases. — Some  urethnr  are  so  sensitive  that  local  treat- 
ment is  next  to  inifioHsiblej  whether  because  of  tlie  pain  and  spasm  it 
evokes,  or  because  an  outburst  of  acute  inHammation  in  the  urethra,  the 
prostate,  the  vesicle,  or  the  epididymis  follows  every  attempt  at  local 
treatment  and  every  indiscretion  on  tlie  part  of  tlie  patient.  This  I<.>eal 
irritability,  wliile  in  a  sense  j^eculiar  to  the  individual,  is  usually  the 
result  of  habitual  disregard  of  the  rules  of  prudent^.  The  patit^nt  k 
either  a  hard  drinker,  or  addicted  to  sexual  exc*ess,  or  overworked  and 
overworried,  or — and  this  alternative  is,  unfortunately,  not  a  rare  one — 
he  lias  Ik^cu  irritated  by  local  treatment.  An  appreciation  of  this  fact 
will  help  to  direct  the  treatment  of  such  eases, 

5,  Neurotic  Cases. —  The  neuroses  of  the  prostate  are  not  habitu- 
ally due  to  antecetJent  gonorrhea  of  that  organ,  and  it  is  only  ext^'p- 
tionally  that  one  encounters  evidence  of  neurosis  while  the  iTjflainnuition 
still  c(uitinues.  Tlie  neurotic  taint  adds  many  and  various  symptoms  to 
those  of  the  inflamuuitionj  and  protracts  tlie  patient^s  miseries  even  after 
his  prostate  lias  apparently  returned  to  its  normal  state. 


CHAPTER   XVI 

NONGONORRHEAL  URETHRITIS 

NoNGONORBHEAL  Urethritis  as  distinguished  from  postgonorrheal 
urethritis  may  he  classified  as  follows : 

Tubercular  Urethritis  (p.  475). 

Traumatic  Urethritis. 

Neoplastic  Urethritis. 

Syphilitic  Urethritis. 

Herpetic  or  Eruptive  Urethritis. 

Nonspecific  or  "  Simple  "  Urethritis. 

Urethrorrhea. 

Prostatorrhea. 

Spermatorrhea. 

TRAUMATIC    URETHRITIS 

This  is  an  inflamed  condition  of  the  urethral  mucous  membrane 
following  injury,  chemical  or  mechanical.  It  ranges  through  various 
degrees  of  intensity  according  to  the  severity  and  continuance  of  the 
provoking  causes. 

These  causes  are  wounds  of  the  urethra  by  instruments,  more  es- 
l)ecially  crushing  or  bruising  injuries.  Bending  the  jx^nis  when  erect, 
as  in  tem}X?stuous  and  badly  directed  coitus,  may  be  followed  by  mild 
urethritis  (sometimes  ushered  in  by  hemorrhage  and  followed  by  trau- 
matic stricture). 

A  foreifjn  body  in  the  urethra,  such  as  retained  stone,  uiay  give  rise 
to  a  mild  discharge.  Halle  and  Wassermanu  have  attouipted  to  explain 
urethritis  following  moderate  and  asej)tic  traumatisui  on  the  ground 
that  minor  organisms  existing  normally  in  the  urethra  l)eeome  capable 
of  exciting  suppuration  when  the  soil  is  prepared  for  theui  by  the  con- 
comitant action  of  trauma. 

Rough  catheterism,  a  fortiori  if  the  instrument  be  dirty,  may  pro- 
duce urethritis,  and  the  suppuration  habitually  attending  instruments 
left  a  demeure  in  the  urethra  is  too  well  known  to  require  more  than  a 
statement  of  the  fact. 

Caustic  injections  of  any  kind  act  as  traumatic  causes  of  urethritis, 
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Some  iirelhras  aro  vctj  insensitive*  to  tlie  ttrli<m  **(  si4iition.s  of  corrosive 
gubliiimie  and  i^arbolic  aeitl,  and  niiieii  more  so  to  tlie  iuiniit4?8t  dilu* 
tions  of  foriiudin,  all  of  wliich  siihstances,  usod  as  sterilizers  of  instru- 
ments, soTuetinR's  provoke  the  very  inisehief  tliey  would  av^iid. 


NEOPLASTIC    URETHRITIS 

Papillomatotis  Urethritis. — An  admirable  study  of  this  condi- 
tion has  been  made  by  Ol^Mi^rlaender/  He  does  not  believe  that  pointed 
warts  under  tbe  prepuce  or  in  tlie  ivretbra  are  due  tu  gonorrheal  infee- 
tion,  yet  he  does  consider  theoi  eontagi«>us.  Tbe  urethral  discbarge  in 
papillomatous  urethritis  is  light  in  quality,  and  ebronie  from  the  first 
Individual  pt^^uliarity  01x?rlaender  Ixdieves  to  phiy  an  ini|Hirtant  rolt*. 

TJie  papilloniata  are  exactly  like  subpreputial  warts,  varying  greatly 
in  size,  Obe?rlaender  considers  that  papillonmtous  urethritis  is  only  a 
more  prononneed  stage  of  the  byjit^rtropbie  urethritis  that  sonietiniea 
follows  gonorrhea.  Jn  this  1  ditfer  with  hiui,  having  often  seen  urethral 
warts,  either  a  few  near  the  meatus  or  many  sprinkled  along  deeper  in  I 
the  canal,  wliile  the  general  mucous  menduMme  was  soft  and  pi i able »  and 
in  no  sense  the  beat  of  hypertrophic  urethritis. 

The  malady  may  last  indeiinitely,  individual  warts  disap]Dearing  to 
be*  ro)>laoed  by  others.  Oberlaeudi-r  cites  a  case  of  warts  in  tbe  urethra 
of  a  patient  who  had  had  a  discharge  for  twenty  years. 

Wart^  are  not  easily  insjiected  through  the  urethroseo|ie  tube,  m 
they  bleed  upon  the  sliglitest  touch.  When  tiiey  are  not  visible  at  the 
meatus  a  diagnosis  may  be  made  by  uretltroscopy  or  liy  inserting  a  bul- 
bous bougie  of  fair  size  and  not  bullet-shajxHl,  but  with  shouldered  aeom 
tip.  This  Iwdng  deeply  introducctl,  is  pulh^d  out  against  resisting  pres- 
sure made  by  tbe  tbuudi  and  finger  ujxm  and  along  tbe  integument  un- 
derlying the  urethra  just  in  front  of  tbe  shoulder  of  tbe  instrument. 
Upon  tills  shoulder  when  withdrawn  will  be  fcmnd  ty i»iraf  fragments 
of  warty  mater ial^  auil  Iteniorrliage  from  the  urethra  will  follow. 

Other  n€*c>plasnis  of  the  urethra  are  less  intimately  eonneeted  witk 
urethritis.     They  are  deseribed  in  Chapter  LIL 


SYPHILITIC    URETHRITIS 

SyphilUlc  chancre  not  infrequently  involves  one  lip  of  the  urinary 
meatus,  more  often  jx^rbaps  the  entire  eirenmference,  stitfening  it,  thick- 
ening the  lips,  and  being  more  or  less  eroded  and  ulcerated  down  into 
tbe  canal  of  the  uretlira.  The  discharge  in  these  cases  is  very  slight, 
but    the    sore    lasts   many    weeks.     Concomitant    symptoms — inguinal 
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adenopathy,  finally  an  eruption — clinch  the  diagnosis.  The  urethral 
inflammation  is  only  an  epithcnoinenon. 

A  mistake,  however,  may  arise  when  the  chancre  is  situated  at  some 
distance  within  the  urethra.  The  discharge  in  such  event  is  slight,  the 
incubation  period  between  sexual  contact  and  commencing  discharge  has 
usually  been  long  (unless,  unhappily,  there  be  double  infection),  the 
gleet  is  more  or  less  streaked  with  blood.  But  care  will  detect  the  enemy, 
and  usually  a  hard  lump  of  varying  size,  most  often  about  that  of  a  pea, 
may  be  plainly  felt  from  the  outside  through  the  skin,  and  the  endo- 
scope easily  clears  up  the  diagnosis  by  disclosing  a  gray  or  livid,  bleed- 
ing, exulcerated  erosion.  I  have  seen  two  of  these  through  the  endoscopic 
tube,  one  at  a  distance  of  about  two  inches  from  the  meatus.  How  the 
virus  reached  this  spot  without  infecting  the  outside  is  not  clear,  but 
the  fact  remains. 

I  have  also  distinctly  noted  an  attack  of  gleet  accompanying  the  de- 
velopment of  a  patch  of  tubercular  syphilid  upon  the  outside  of  the 
penis  and  disappearing  under  the  use  of  mixed  antisyphilitic  medication 
by  the  mouth,  Bassereau  and  Bumstead  speak  of  cases  of  muco-puru- 
lent  urethral  flow  coming  on  with  the  first  appearance  or  with  a  relapse 
of  secondary  syphilitic  eruptions,  the  cause  of  which  was  the  develop- 
ment of  syphilitic  mucous  patches  upon  the  urethral  mucous  membrane. 
I  have  several  times  seen  a  patch  of  tubercular  syphilid  involve  the 
urinary  meatus  and  occasion  a  slight  discharge.  I  have  also  seen  gum- 
matous ulceration  of  the  balanitic  urethra. 

HERPETIC   URETHRITIS 

That  an  attack  of  ordinary  vesicular  herpes  may  occur  within  the 
urethra  is  well  known,  although  not  common.  I  have  seen  a  group  or 
two  of  vesicles  outside  and  a  mild  uretliral  discharge,  with  smarting  on 
urination,  coinciding  with  the  attack  and  disappearing  spontaneously 
with  it.  Alternating  attacks,  one  outside,  the  next  inside,  have  also  been 
observed.  Eczematous  subjects  sometimes  suffer  from  a  mild  discharge 
c^>incident  with  a  new  outcrop  of  cutaneous  eruption  upon  or  near  the 
genitals,  or  with  the  sudden  disappearance  of  the  outside  eruption. 

NONSPECIFIC  URETHRITIS 

Nonspecific  urethritis  may  be  defined  as  an  acute  urethritis  due 
neither  to  the  gonococcus  nor  to  the  tubercle  bacillus,  and  usually  ex- 
cited by  no  known  cause  other  than  sexual  excitement  or  contact. 

Under  this  caption  we  may  also  include  the  so-called  urethritis  ah 

ingestis  and  diathetic  urethritis,  neither  of  which  seem  to  occur  in  virgin 

urethrae. 
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Urethritie  ab  Ingestis,— Orriyn  snlistaiifos  tnhm  hUo  the  stnm- 
ac*k  itjay  LK'cassiiHiMlly  jTrudutv  a  Miild  yrc-thritis.  AuKiug  tltese  ak'c4iul 
holds  a  hi^h  rank,  Kxcessive  jjotations,  ii<itably  of  l)eer  or  chinujiapic, 
or  prolorigpd  exeosscs  of  alcohol  in  aiiv  form,  will  ocvasioiially*  wilboul 
other  eaust!,  proiluee  urethral  dit^charge*  As  an  adjuvant  to  sexual  ex- 
cess the  induence  of  alcohol  is  parauamnt,  more  particularly  if  there  te 
already  a  precxiritin*^  juiteli  of  clironic  iidlauuinil  inji  Hnywhrre  ahmg 
the  urethra,  Caiitharides,  arsenic^  jiurgative  uiiiicral  waters,  iodid  of 
jRjtassiiiin,  turpentiuc,  aspara^it^,  have  all  Ikjou  accUHt*d  of  lighting  up 
mild  iirethnd  indanuiiatinix,  Init  tlic  rarity  of  such  attackn  makes  their 
consideration  trivial,  and  the  whole  subject  may  be  dismissed  with  the 
words  Causa  suhlata,  ioUHur  effei-iim. 

Diathetic  Uretliritifl, — ^^  A  gouty  urethriti.s  is  aeecptcd  in  Eng- 
land and  a  strumous  urethritis  has  Ijeen  mentioned;  but  as  essential 
maladies  both  are  a  refinement  of  diagnosis.  Surely  the  gouty  old  gen- 
tleman with  densely  acid  urine  h  n^ore  liable  to  surface  discharge 
because  of  his  gout,  anci  treatment  of  the  latter  may  be  essential  to  his 
recovery. 

There  are  also  w^ell-observed  instances  of  the  apjiearance  of  a  dis* 
charge  from  the  uretlira  n|]on  the  subsidence  of  an  arthritic  eru{>tion 
upon  the  skin,  and  Desnos  aSlndes  to  tlje  sudden  apjM^arance  of  a  sjKin- 
taneou,^  urethral  discharge  during  tlie  course  of  the  grip,  Ijclieving  it 
due  to  small  prostatic  abscesscts  bursting  into  the  urethra.  These  dia- 
thetic agencies  are  then  surely  eoneomitant  factors,  if  not  essential 
causes,  of  primary  urethral  inflammation,  yet  they  must  be  extremely 
rare. 

Etiology  of  Simple  TJretliritifi,  —  That  the  nornnd  male  nr^^ 
thra  is  immune  to  infection  by  any  laictcrinm  excejit  the  gon(»eo('rns  is 
almost,  Init  not  quite,  universally  trne.  Yet  most  cases  of  socaUetl  sim- 
ple or  n«aig*>norrheal  urethritis  occur  in  urethra*  damaged  by  gonorrla^a 
or  by  sexual  excesses.  Jnd*H*d,  wdien  the  simple  urethritis  CK-curs  in  a 
canal  that  has  not  }>reviously  luirbored  the  gonococcus,  its  origin  will 
usually  be  found,  not  at  the  nientus,  but  in  the  prostate  and  seminal 
vesicles- — evidence  of  it,s  sexual  cause. 

The  bacteriology  of  n  on  gonorrheal  urethritis  has  not  received  the 
attention  it  merits.  Vou  llotfmann  *  show^g  that  tlie  bacteria  fuund  in 
the  normal  urethra  are  those  usually  found  in  simple  urethritis.  But 
such  important  (questions  as  "  Is  the  bacterium  an  etiological  factor  i  *' 
and  '*  Is  simjile  urethritis  transmissible?''  have  not  been  adequately 
answered.  It  seems  probable  that  nongonorrheal  urethritis  is  some- 
times transmissible,  I  have  obtained  a  strc^ptococcus  from  the  urethra 
of  a  man  with  simple  urethritis  sinular  to  that  obtained  from  a  vulvar 
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al>sccss  in  his  wife.     A  few  similar  cases  have  been  reported,  but  they 
are  most  exceptional. 

In  the  opinion  of  the  laity  nonspecific  urethritis  may  l)e  acquired 
from  a  nongonorrheal  woman  at  or  near  the  jxjriod  of  menstruation. 
This  opinion  has  as  little  foundation  as  that  which  attributes  infectious- 
ness to  nongonococcic  leukorrhea.  The  male  who  acquires  urethritis 
from  a  menstruating  or  leukorrheic  woman  with  whom  he  has  previously 
cohabited  with  impunity  acquires  gonorrhea. 

SymptOlllB. — Simple  urethritis  is  usually  a  very  mild  inflamma- 
tion. There  is  little  or  no  swelling  of  the  meatus ;  the  discharge  is  mild 
and  often  only  muco-purulent ;  urination  and  erection  are  not  painf lU. 
The  incubation  may  be  but  a  few  hours  or  many  days.  The  inflanuna- 
tion  may  last  but  a  day  or  two  or  it  may  last  many  months. 

These  facts  suggest  that  the  condition  of  the  patient's  urethra  and 
general  health  are  of  more  importance  than  the  bacteria. 

DiagnOBis. — Simple  urethritis  is  distinguished  from  gonorrhea 
by  the  absence  of  gonococci  from  the  discharge.  The  mildness  of  the 
attack  may  be  suggestive,  but  is  not  absolute  proof.  Indeed,  the  onset 
may  rarely  be  quite  severe. 

Since  the  disease  is  often  due  to  prostatitis  or  stricture,  immediate 
attention  should  be  given  to  these  conditions. 

Treatment. — The  treatment  is  that  of  declining  or  chronic  ure- 
thritis.    The  organic  silver  salts  are  of  no  value  in  simple  urethritis. 

URETHRORRHEA 

TJrethrorrhea  is  a  nonpurulent  urethral  discharge  due  to  excessive 
secretion  from  the  urethral  glands.  This  discliarge  is  mucilaginous 
in  consistence,  bluish-white  in  color.  It  sticks  the  lips  of  the  meatus 
together.  When  caught  upon  the  finger  it  strings  out  in  a  giuumy 
way. 

When  abundant  it  stiffens,  but  does  not  stain  the  linen.  The  micro- 
9<:rope  shows  it  to  be  composed  of  single  flat  epithelial  cells  and  clusters 
of  the  same,  leucocytes,  films  of  striated  mucus,  granular  debris,  no 
]ius  threads  (unless  there  be  also  chronic  urethritis),  no  prostatic 
Ixnlies,  no  spermatozoa,  no  lecithin  bodies,  no  Boettcher's  crystals.^ 

The  causes  of  this  affection  are  prolonged,  ungratified  sexual  desire, 
constant  impurity  of  thought,  a  sort  of  mental  masturbation  through  the 
imagination,  often  indulged  in  by  weak-minded  youths,  as  well  as  by  old 
men  who  are  regretfully  conscious  that  they  are  getting  beyond  the 
potential  stage  of  sexuality.    Another  cause  is  delayed  organism  during 

*  The  fluid  must  be  examined  in  substance.     It  cannot  be  recovered  by  the  pipette 
from  a  specimen  of  urine  since  the  latter  totally  dissolves  it. 
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iiik'rf<nirs<»  or  witlirlrawal  1>t^f*jro  etiiissiim,  [K?rtii(*ioiig  [jrartircjs  which 
(Krusion  yt'xvial  Kfrain.  ilasfiirljation  if  <»X(*fwsivt',  in*  Uh^  much  natural 
aexiial  exfrci^c*  under  the  stiiinilns  nf  nifiital  ]in>viH'atiou — all  the^' 
and  the  like,  being  a  vif>lence  to  the  various  urethral  nuieous  glands 
and  to  the  cireulation  of  the  urethra  hy  proloiii^npd,  austainefj,  exc*ea- 
pive  nervous  tension,  lead  to  passive  congestion  and  laek  of  tone  in 
the  eireulation  of  the  urethra  and  in  its  mneouA  glands  anri  fcdlieles, 
and  thus  oeeasion  an  excessive  niueoiis  s(*cretion,  together  with  more 
or  h^ss  desqiiauuitinii  of  pavement  epitheliiuu — and  this  is  the  whole 
malady. 

The  iiatnral  l^eadiog  of  the  meatus  during  intense  sexual  excitement 
is  physiologieaL  It  is  eijuivalent  to  the  watering  of  tlie  mouth  when  one 
18  hungry  and  smells  appetizing  food* 

Whether  it  is  fair  also  to  denominate  urethrorrhea  that  form  of  mu- 
cous oozing  following  elirouie  anterior  uretliritis  in  some  cases,  notably 
in  the  strumous,  gouty,  and  debilitated,  after  the  pus  and  shreds  have 
disappeared,  may  be  questioned ;  hut  it  is  mueli  the  same  tiling,  being 
a  mucoid  oozing  from  congested  surfaces  which  are  not  inflamed  enough 
to  yield  pus. 

Many  a  time  a  little^  final  mucoid  drop  of  tins  sort  is  entertained 
for  weeks  or  months  by  excess  in  local  treatment  due  to  nnneoessary 
solicitude  on  the  part  of  the  patient  and  inordinate  zeal  on  the  part  of 
the  surgetm. 

Treatment — Urethrorrhea  may  sometimes  be  cured  by  local  treat- 
ment, i.e.,  astringent  injections;  but  usually  it  is  only  amenable  to 
sexual  hygiene. 

But  the  true  urethrorrhea,  be  it  due  to  whatever  cause  among  those 
enumerated,  gets  slowly  better  upon  doing  away  with  the  continued  ac- 
tion of  tluit  cause — be  it  lust,  masturbation,  excess,  or  wiiat  not  which 
has  occasioned  it — ^and  by  insisting  on  urethral  and  general  hygiene  and 
such  tonics  as  seem  indicated,  notably  iron  and  strychnin,  A  minute 
dose  of  atro|)in,  sufficient  to  dry  the  mouth  slightly,  assists.  I  think  it 
also  somewluit  dries  the  urethral  and  prostatic  secretion.  Massage  of 
the  urethra  by  the  passage  of  a  large  steel  sound  every  three  days 
through  the  anterior  canal,  or  by  the  donlile-eurrent  nietallic  sound 
(Winternitz)  with  iced  water,  is  sfjmetimes  lielpful,  with  i>erliaps  a  light 
astringent  injection.  Strong  injections  irritate,  and  any  injection  may 
do  as  much  harm  as  g^jod,  notably  in  those  self-centered  cases  wdiere 
morbid  introst>eetion  is  the  salient  feature  of  the  nudady.  Here  any- 
thing that  keeps  the  patient's  mind  upon  his  genitals  banns  him,  and 
any  local  treatment  may  be  mischievous,  A  cold  morning  douche  to  the 
external  genitals  has  a  tonic  effect.  The  patient's  mind  must  be  dis- 
abused of  his  morbid  fancies.  Horseback  exercise  is  helpful,  unless 
there  be  also  clironic  prostatitis,  when  it  might  do  barm. 
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PROSTATORRHEA   AND   SPERMATORRHEA 

Prostatorrhea  is  the  nonsexiial  discharge  of  prostatic  fluid  from  the 
meatus.  Spermatorrhea  is  the  discharge  of  semen.  The  fluid  is  dis- 
charged by  the  act  of  the  pelvic  muscles,  usually  during  defecation, 
rarely  during  urination.  It  is  impossible  to  distinguish  prostatorrhea 
from  spermatorrhea  except  by  the  aid  of  the  microscope.  The  prostatic 
or  seminal  fluid  discharged  may  be  normal  or  purulent. 

Etiology. — These  conditions  occur  almost  exchisivcly  in  young  adults. 
They  signify  a  relaxation  of  the  prostatic  or  ejaculatory  ducts  due  to 
sexual  excesses  or  irregularities.  They  are  not  themselves  inflamma- 
tory, though  they  may  accompany  inflammation. 

The  ducts  may  be  atonic  and  relaxed  and  even  catarrhal  from  the  de- 
bility of  age  when  there  is  enlarged  prostate.  Sometimes  they  become 
relaxed  during  the  weakness  following  prolonged  fever  (typhoid). 
Sometimes  they  are  relaxed  by  the  congestion  and  strain  of  masturbation, 
more  often  by  excessive  and  prolonged  sexual  excitement  without  relief, 
aided  by  erotic  fancies  and  imaginings. 

Symptonu. — The  sensible  man  pays  no  attention  to  these  discharges ; 
the  neurotic  attributes  to  them  any  symptoms  of  sexual  debility  from 
which  he  may  suffer. 

There  is  no  such  disease  as  spermatorrhea.  The  alleged  malady 
is  a  fetich  created  by  Lallemand;  a  fetich  to  which  its  morbid  wor- 
shipers, young  and  old,  bow  down  throughout  the  community  morn- 
ing, noon,  and  night,  offering  to  it  the  incense  of  their  distorted  erotic 
fancies. 

I  have  known  men  having  sexual  intercourse  nearly  every  night  for 
years,  and  often  more  than  once  in  a  night,  who  had  no  single  symptom 
of  any  sexual  malady,  and  surely,  if  an  excessive  exjienditure  of  seminal 
fluid  were  in  itself  capable  of  producing  symptoms,  these  individuals 
should  have  shown  some  sign  of  these  symptoms. 

I  have  known  every  symptom  attributed  to  spermatorrhea  to  occur 
in  individuals  who  had  no  seminal  loss  whatsoever,  voluntary  or  invol- 
untary. 

Finally,  I  have  repeatedly  found  seminal  elements  constantly  in  the 
urine  of  vigorous  men,  ignorant  of  the  fact,  perfectly  healthy  in  a  sexual 
sense,  and  absolutely  devoid  of  any  of  the  alleged  symptoms  of  the 
bugbear. 

Therefore,  while  spermatorrhea  as  a  symptom  is  a  factor  in  diag- 
nosis, yet  I  cannot  consider  it  a  malady,  since  the  loss  of  semen  per  se 
does  not  occasion  symptoms.  Where  it  occurs  essentially  without  the 
concomitance  of  a  definite  malady  it  does  not  cause  symptoms,  does  not 
interfere  with  bodily  or  sexual  health,  does  not  threaten  life  or  entail 
any  consequences,  and  it  may  be  and  should  be  wholly  disregarded.    The 
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self-respecting  genito-iirinary  surgeon  must  give  the  lie  to  quackery 
disabuse  the  public  of  false  ideas  on  this  subject. 

That  the  prostate  and  vesicles  may  be  kept  empty  by  massage  i 
course,  true.  But  such  treatment,  by  concentrating  the  patient's  a 
tion  upon  his  genitals,  is  only  calculated  to  bring  him  new  misery  w 
with  the  cessation  of  massage,  the  discharge  returns. 

The  only  cure  is  common  sense,  the  only  relief  matrimony. 


CHAPTER   XVII 
DIAGNOSIS   OF  GONORRHEAL  URETHRITIS 

TuEBE  are  two  essential  features  in  the  diagnosis  of  urethral  gon- 
orrhea.   We  must  distinguish  both  the  presence  or  absence  of  the  gono- 
coccus  and  the  distribution  of  the  urethral  lesion. 
Diagnosis  of  the  gonoooccus : 

Differentiation  between  simple  urethritis  and  gonorrhea. 
Discovery  of  the  gonococcus  in  Chronic  Urethritis. 

Diagnosis  of  the  seat  of  the  lesion: 
In  Acute  Urethritis. 
In  Chronic  Urethritis. 
Urethroscopic  Diagnosis. 

DIAGNOSIS   OF   THE   GONOCOCCUS 

Acute  Simple  XTretliritis  and  Gonorrhea.— When  a  patient 
presents  himself  complaining  of  having  contracted  a  gonorrhea,  an  in- 
spection of  his  penis  will  often  confirm  or  refute  this  opinion.  If  the 
lips  of  the  meatus  are  red  and  swollen,  exuding  a  creamy  discharge, 
there  can  scarcely  be  a  doubt  of  the  specific  nature  of  the  infection.  But 
U7iless  the  urethral  orifice  is  greatly  swollen — unless  there  is  ardor  and 
chordee — an  examination  of  the  discharge  is  necessary  to  differentiate 
irue  gonorrhea  from  simple  urethritis.  It  may  be  that  the  gonorrheal 
inflammation  is  not  yet  well  under  way,  or  that  there  is  chronic 
gonorrhea,  of  which  this  is  an  exacerbation,  or,  on  the  other  hand,  the 
whole  matter  may  be  a  mere  sexual  strain.  In  either  case  the  discharge 
way  be  slight  or  profuse,  watery  or  creamy.  The  microscope  and  **  the 
Gram  ''  are  required  for  an  immediate  decision,  to  save  the  surgeon  from 
the  possibility  of  an  erroneous  diagnosis  and  to  afford  the  patient  the 
advantages  of  immediate  local  treatment. 

I  fear  not  everyone  will  accept  the  statement  that  nongonorrheal 
urethritis  can  simulate  the  true  specific  inflammation ;  but  1  have  seen 
cases  that  went  through  a  very  fierce  attack  and  proved  exceptionally 
unmanageable,  although  the  patients  denied  any  sexual  act  for  many 
weeks  before  the  beginning  of  their  attacks,  while  repeated  microscopical 
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examinations  revealed  no  gonoeoct»Ui?  in  the  diseharge.  lu  many  other 
cases  the  acuteness  of  the  onset  gave  every  promise  of  a  true  gonorrhea, 
hut  the  negative  niicroscopie  evidem'e  was  eonfirmed  by  the  rapid  sub- 
sidence of  the  inflammatiou  under  a  course  of  treatment  that  never  could 
have  conquered  the  gonocoeeus.  It  is  the  relative  frequency  of  fiuch 
inflauimations  of  the  urethra  that  supports  the  quack  and  deludes  the 
unwj;iry. 

Discovery  of  the  Qonococcus  in  Chrome  TJretlirltis.  —  '*  ilay 
1  get  married  i  '""  The  frequency  with  whicli  the  sufferer  fr<>m  goiiMrrhea 
presents  himself  with  this  (question  on  his  lips  is  a  sad  commentary  ujxju 
the  levity  of  youth.  Yet  it  is  a  question  which  the  practitioner  is  fi-e- 
quently — -nay,  commonly — called  upon  to  answer.  And  njHui  the  oor- 
rei-tness  of  tluit  answer  the  happiness  of  a  household  often  depends.  An 
error  on  the  side  of  overcaution — forbidding  a  man  to  marry  when  he 
has  a  perfect  right  to  do  so — is  only  less  heinous  from  the  patient's 
|Miint  of  view  than  the  jK'rniission  to  marry  l>efore  tlie  danger  of  in- 
fection has  passed.  On  the  one  hand  there  is  the  prosjxjct  of  moral 
despair  for  both  parties,  on  the  other  the  certainty  of  infection 
ijf  the  iunocent  with  all  its  train  of  physical  wues  and  the  possible 
discovery  of  the  guilty  partner,  with  results  that  need  not  be  dwelt 
upon. 

And  unhappily  the  question  is  not  an  easy  one  to  answer.  So  diffi- 
cult is  it,  indeed  J  that  seart^ly  any  two  authorities  agree  as  to  the  criteria 
upcm  wliich  the  answer  shall  be  based.  Against  the  genial  vagueness 
of  the  light-hearted  practitioner,  himself  a  rounder  and  a  roney  w*ho  pn> 
claims  that  one  is  free  from  danger  as  soon  as  he  is  down  to  his  custom- 
ary morning  dnip,  we  may  oppose  the  Spartan  severity  of  those  few  aij- 
tliorities  who  assert  that  once  a  gonorrhcic  always  a  gonorrheic^  once 
infected  always  infectious. 

The  lu'oad-iuinded  adviser  will  i  void  either  extreme.  lie  will  seek 
a  middle  course.  Knowing  full  well  that  the  majority  of  men  wdio  have 
had  gonorrhea  become  and  remain  absolutely  sound  and  clean,  and 
recognizing*  also,  that  w^bile  nmst  of  those  who  exhibit  the  traditional 
morning  drop  are  undoubtedly  infectious^  there  remains  an  impjirtiint 
ujinority  that  cannot  impart  its  disease,  under  whatever  stress  of  sexual 
excitement.  These  are  practical  facts  commonly  encountered.  We  need 
not  cftncern  ourselves  with  those  rare  cases  of  alleged  marital  infe<^tion 
ten  or  twenty  years  after  a  cured  gonorrhea.  By  their  very  nature  such 
cases  are  open  to  a  suspicion  of  that  symptom  common  to  all  venereal 
disease,  viz.,  lying;  and  against  them  1  can  advance  the  experience  of 
thirty-five  years,  during  Mdiich  countless  patients  have  be(*n  a<!vtsit*d  to 
marry  by  my  father  and  his  associates  with  no  disastrous  eonsequenee^jv, 
so  far  as  I  kuow^;  and  all  will  recognize  the  probability  that  such  an 
error  would  rebound  forcibly  enough  upon  its  jxjrjietrator.     Such  being 
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the  case,  I  am  willing  to  assert  the  possibility  of  determining  in  any 
given  instance  that  infection  may  or  may  not  occur.  ^ 

When  does  the  gonorrheic  patient  cease  to  be  in  danger  of  infecting 
the  woman  with  whom  he  cohabits  ?  Not  until  the  gonococci  have  been 
entirely  eliminated  from  him.  The  gonococcus  is  the  sole  infectious 
agent  If  it  is  present  there  is  danger ;  if  not  there  is  none.  But  to  find 
the  gonococcus  is  no  easy  matter.  Its  presence  may  be  suspected  on  ac- 
count of  the  symptoms  the  patient  presents — and  this  clinical  evidence 
was  all  we  had  to  go  by  until  within  a  few  years — or  it  may  be  proved 
bv  the  evidence  which  bacteriology  has  at  last  evoked. 

Clinical  Evidence. — The  clinical  evidence  of  the  presence  or  the  ab- 
sence of  gonococci,  which  has  been  for  so  many  centuries  the  surgeon's 
only  criterion,  is  oviershadowed  nowadays  by  recent  advances  in  bacteri- 
olog}-;  to  such  an  extent,  indeed,  that  the  signs  and  symptoms  of  the 
diseaae  scarcely  figure  in  the  physician's  estimation.  Yet  the  bacteri- 
ologist is  by  no  means  infallible,  and  it  is  absolutely  essential  that  the 
clinical  evidence  should  accord  before  science  is  allowed  to  conclude  that 
a  patient  is  clean. 

The  notable  clinical  evidence  of  the  presence  of  gonococci  is  pus, 

and  in  view  of  the  prevalence  of  gonorrhea  it  is  a  general  rule  that 

whenever  there  is  pus  anywhere  in  the  genital  or  the   urinary  tract 

the  presence  of  gonococci  may  be  suspected,  and  conversely  when  the 

whole  tract  is  proved  free  from  pus  the  presence  of  gonococci  may  be 

denied.^ 

Clinically  speaking,  a  great  many  classes  of  cases  may  be  ruled  out 
at  once.  Thus,  gonorrhea  of  the  kidney  is  very  rare  and  never  occurs 
exci»pt  iu  conjunction  with  gonorrhea  of  the  lower  urinary  passages. 
Similarly  the  history  of  suppuration  duo  to  hypertrophied  prostate, 
st<»ne,  tulKTcle,  or  tumor  is  usually  such  as  to  rule  out  gonorrhea.  But 
the  cases  which  come  for  a  diagnosis  on  this  point  may  be  divided  into 
three  classes: 

First,  those  who,  having  had  gonorrhea,  continue  to  have  pus  in  the 
urine  or  are  subject  to  relapses  at  every  indiscretion,  be  it  sexual  or 
alcoholic. 

Secondly,  those  who,  having  had  gcjnorrhea,  whether  they  allege  a 
continuance  of  the  discharge  or  not,  are  not  subject  to  acute  relapses,  no 
matter  how  much  sexual  and  alcoholic  dissipation  they  indulge  in. 

^  While  the  diagnosis  may  thus  always  be  definite,  the  prognosis  must  remain 
indefinite.  I  can  tell  a  man  that  he  is  or  is  not  now  infectious,  but  if  he  is  now  infec- 
tioua  I  cannot  tell,  with  any  certainty,  when  he  will  become  clean.  That  is  a  mat- 
ter of  relative  immimity,  severity  of  lesion,  faithfulness  to  treatment,  and  a  thousand 
other  details,  differing  for  every  case. 

*  With  the  single  exception  that  the  patient  may  have  just  been  infected  and 
may  still  be  in  the  incubation  period. 
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Thirdly,  tliuj?e  wlio,  after  a  gonorrhea,  have  no  Irmger  a  discharge  or 
any  other  s;)TTiptom,  and  show  (Kfrfectly  sparkling  nrine* 

Of  the  firs^t  cdass  the  majority  are  sliU  infeetinu}^;  of  the  seeond  class 
tlie  majority  are  uo  longer  infections,  Avhile  all  who  continue  in  the  third 
class  for  a  month  arc  certainly  free  from  gonococci  and  from  all  danger. 
For  tliese  hist,  then,  the  clinical  dinpiosis  gnHiees;  fnr  the  otliers  there 
is  only  a  prohahility  from  which  tlje  exjierienced  snrgef»n  may  often 
reach  an  assured  conclusion  one  way  or  another,  but  a  prohahility  which 
always  des^M-ves  to  l>e  confirmerl  hv  scientific  tesfs. 

The  following  points  are  also  of  assistance  in  the  clinical  diapiosift: 

The  presence  of  shreds  in  the  urine,  even  when  those  shreds  contain 
pus  cells,  is  u<»t  prnha!>le  evitlence  uf  the  presence  of  gomxioeci  unless 
fret?  pns  a]>]K'ars  in  the  nrine  from  time  to  time. 

When  the  disctiarge  an<l  the  eentrifuged  urinary  sediment  show  a 
preponderance  of  epithelial  over  pns  cells  gonococei  are  very  probably 
absent. 

When  the  gonorrliea  has  lasted  three  years  without  reinfection  gon- 
ococei have  pro) (ably  disajijieared. 

Finally,  the  clinical  evidence  is  much  fortified  by  excitation  of  the 
urethra.  To  tliis  end  the  patient  slionld  he  put  throngli  the  folbjwing 
three  fests  at  intervals  of  forty-eight  hours:  vigorous  jrrostatir  ami  vesic- 
ular massage,  three  glasses  of  Ix^or,  dibitation  with  a  Kolhnann  dilator 
(or  a  fnU-sized  sound).  If  tliet^e  three  tests  fail  to  excite  a  discharge, 
the  gonocfK'ci  have  almost  certainly  disappeared,  even  if  the  urine  or 
expresM'd  prostatic  secretion  continues  tn  slmw  pua. 

Bacteriologic  Evidence. ~T lie  practitioner  will  derive  far  more  ac- 
curate R'snlts  by  iea!iing  u|)on  the  clinical  criteria  of  a  cure  than  by 
defHrnrling  upon  his  own  uuskilled  interpretation  of  the  microi^eopic 
tindiugs.  The  specialist  occasionally  sees  patients  wdio  have  i>ecn  inac- 
curately guaranteed  fi-ee  fnmi  gouorrhea,  but  far  more  often  he  see^ 
those  in  whose  urethral  pus  the  honest  practitioner  or  the  commercial 
hiboratory  has  discov4*red  ""  a  few  extracellular  gonoc<x'ci/'  pun^  ligments 
of  the  iuuiginution.  G<>mH?ocei  are  very  hard  to  find  in  chronic  urethri- 
tis. Practitioners  with  really  adetpuite  lalx>ratory  facilities  may  and 
do  put  great  weight  ujmn  the  bacteriologic  diagnosis,  but  tbe  country 
practitioner  must  deyiend  upcm  the  clinical  teats. 

I  always  apply  the  laboratory  diagnosis,  examining  ameara  of  dis- 
charge or  eentrifuged  urinary  sediment  occasionally  as  the  case  pro- 
gresses; then,  when  the  gonococei  seem  finally  to  have  disappeared,  I 
obtain  from  a  comptent  bacteriologist  a  test  by  st^in  and  culture.  If 
this  siiows  no  guucH-cH-ci,  the  patieut  is  teste<l  by  souu* 
sage,  and  the  stain  and  culture  test  again  applied. 

The  te^st  by  stain  and  culture  must  be  applied  to — 

!•  The  discharge  (if  there  be  any). 


kicr,  and  mas- 


DIAGNOSIS  OF  THE  SEAT  OF  THE  LESION  187 

2.  The  first  urine  passed  (centrifuged). 

3.  The  urine  passed  after  massage  of  the  prostate  and  vesicles  (cen- 
trifuged) or  the  expressed  secretion  from  these  glands. 

The  specimens  must  be  taken  directly  from  the  patient  at  the  labora- 
tory and  examined  immediately.  The  only  precaution  required  to  in- 
sure success  are : 

1.  Sterilized  tubes  into  which  the  urine  is  passed  directly. 

2.  Immediate  examination. 

3.  The  application  of  the  culture  as  well  as  of  the  staining  tests. 

4.  A  bacteriologist  thoroughly  conversant  with  the  delicate  technic  of 
cultivating  the  gonococcus. 

With  these  precautions  accuracy  is  assured,  as  fully,  at  least,  as  by 
any  other  method,  and  with  the  concurrence  of  the  clinical  evidence  it  is 
absolute — ^given  an  expert  clinician  and  an  expert  scientist. 
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Diagnosis  of  the  Distribution  of  Acute  Urethritis 

AciUe  nongonorrheal  urethritis  may  originate  either  in  the  anterior 
OT  the  posterior  urethra.  The  diagnosis  of  its  origin  and  extent  is  con- 
ducted precisely  as  is  that  of  chronic  urethritis. 

Acute  gonorrheal  urethritis  always  begins  in  the  anterior  urethra. 
The  pouting  meatus  and  creamy  discharge  amply  attest  the  presence  of 
anterior  urethritis.  But  to  diagnose  the  presence  of  posterior  urethritis 
is  not  always  possible. 

//  both  the  first  and  second  flows  of  urine  are  cloudy  there  is  pos- 
terior urethritis. 

If  only  the  first  flow  is  cloudy,  there  may  be  posterior  urethritis. 
This  is  negligible  for  the  time,  but  may  cause  trouble  later  by  delaying 
the  cure.  In  other  words,  the  mere  fact  that  throughout  a  carefully  ob- 
served gonorrhea  the  second  urine  has  always  been  clear  does  not  abso- 
lutely eliminate  posterior  urethritis,  and  in  the  event  of  such  a  urethritis 
becoming  chronic  the  posterior  urethra  must  not  be  neglected. 

Examination  and  massage  of  the  prostate  reveal  lesions  in  that  organ 
as  in  chronic  urethritis ;  but  in  view  of  the  freshness  of  the  infection  this 
examination  should  be  conducted  with  the  utmost  gentleness. 

Diagnosis   of   the   Distribution   of    Chronic    Urethritis 

Since  it  is  not  my  custom  to  use  the  urethroscope  in  the  diagnosis  of 
gonorrhea  except  in  rebellious  and  protracted  cases,  I  prefer  to  describe 
the  routine  method  of  examination  that  I  follow  at  the  patient's  first 
visit,  leaving  the  urethroscopic  diagnosis  for  subsequent  discussion. 
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Upon  accurate  diagnosis  depends  fhe  patient's  prospect  of  cure,  and 
such  diagnosis,  even  without  urethroscopy,  may  require  several  exam- 
ination.s. 

Tlie  patient  presents  himself  with  a  history  of  chronic  or  relapsing 
urethral  discharge^  with  shreds  or  pus  in  the  urine^  or  with  various 
sexual  or  painful  syiTiptoius. 

The  First  Exaniination. — The  examination  for  gonococci  al- 
ready described  may  take  first  or  second  place.  The  routine  examination 
of  the  lesion  is  as  following: 

L  The  uieatiis  is  examined  for  discharge  (and  a  smear  taken  for 
microscopic  examination)  and  inflannuation,  the  urethra  for  nodules  of 
periurethral  infiltration,  the  testicles  for  evidence  of  epididymitis. 

11,  The  patient  then  urinates  in  two  glasses,  as  descrilx^d  in  Chap- 
ter II. 

Ill*  The  bladder  is  then  filled  through  a  catheter  with  a  measured 
amount  of  1 :  10,000  silver-nitrate  solution.  The  presence  of  residual 
urine  is  noted. 

IV.  Prostate  and  vesicles  are  then  massaged;  any  expressed  secre- 
tion is  caught  up>n  a  slide  for  examination. 

V.  The  patient  then  empties  the  bladder  into  two  glasses,  if  no 
secretion  has  been  expressed  by  massagt*;  otherwise  into  one.  If 
residual  urine  is  suspected,  this  is  verified  by  measuring  the  amount 
passed. 

From  this  examination  we  glean  the  following  diagnostic  p^'jints: 

Anterior  rre/Ari//s,— Usually  pus  at  meatus.  Second  flow  of  urine 
clear.  No  abnormality  felt  in  prostate  or  vesicles,  iConnal  secretion 
frtmi  these  organs  expressed  or  in  silver-nitrate  snhition. 

Posivrlor  Urethrilm — No  pus  at  meatus^  unless  there  is  anterior 
urethritis  as  well.^  Second  flow  of  urine  may  be  clear  or  cloudy.  Pros- 
tate and  vesicles  feel  normal,  but  in  their  secretion  (expressed  or  een- 
trifuged  from  first  glass  of  silver  solution)  there  is  pus. 

Prostatitis, — Same  as  posterior  urethritis  except  that  indurations  or 
abnormalities  of  contour  are  usually  discerned  in  the  prostate  and  the  ex- 
pressed secretion  is  purulent.     There  ma}'  be*  residual  urine. 

Vesiciditis, — Same  as  prostatitis,  except  that  vesicles  are  distended 
or  indurated.  Vesiculitis  without  palpable  change  in  the  vesicle  is  al- 
ways overlooked.  Just  as  there  is  always  prostatitis  with  vesiculitis,  so 
there  is  often  impalpable  vesiculitis  with  prostatitis.  The  attempt  to 
distinguish  the  expressed  secretion  of  the  tw^o  is  likely  to  prove  misr 
leading,  for  though  a  large  part  of  the  vesicular  secretion  floats  in  urine, 
pus  from  the  vesiclcj  like  pus  from  the  |)ro8tate^  sinks. 
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Stricture. — Marked  stricture  ol)structs  or  prevents  the  passage  of 
the  catheter.  Slight  stricture  is  not  diagnosed  until  a  subsequent  exam- 
ination. Cicatricial  or  prostatic  obstruction  at  the  neck  of  the  bladder 
gives  residual  urine. 

Cystitis. — It  is  probable  that  some  inflammation  of  the  bladder,  or 
at  least  of  the  trigone,  exists  whenever  the  second  flow  of  urine  is  puru- 
lent. But  this  cystitis  is  a  negligible  quantity  that  disappears  long  be- 
fore the  posterior  urethritis  is  cured.  Retention  cystitis  is,  of  course, 
important 

Pyelonephritis. — The  diagnosis  of  gonorrheal  pyelonephritis  offers 
no  peculiar  difficulties  (Cf.  p.  376).  The  renal  colic  due  to  vesiculitis 
and  the  lumbar  pain  due  to  epididymitis  are  readily  distinguished  by 
the  physical  examination. 

Object  of  this  Method  of  Examination — The  object  of  this  exam- 
ination is  to  obtain  the  maximum  of  information  about  the  patient  while 
doing  him  the  least  possible  harm.  By  it  the  precise  lesion  in  the  an- 
terior urethra  is  not  as  accurately  determined  as  though  the  bulbous 
bougie  and  urethroscope  were  used.  But  the  risk  of  stirring  up  a  ure- 
tira  whose  temper  is  not  known,  as  well  as  the  rarity  of  lesions  requiring 
urethroscopic  diagnosis,  warrants  deferring  this  more  precise  examina- 
tion to  a  subsequent  date  (the  following  day,  if  the  patient  cannot  be 
kept  under  observation,  but  preferably  after  a  few  days  of  treatment, 
unless  the  case  is  very  chronic  and  has  already  been  put  through  every 
sort  of  treatment  by  others). 

The  object  of  filling  the  bladder  with  silver  nitrate  is  to  provide  an 
antiseptic  to  wash  the  urethra  clean  and  a  fluid  from  which  the  prostatic 
secretion  may  be  readily  centrifuged. 

Secondary  Ezaxnination. — In  order  to  obtain  precise  informa- 
tion as  to  the  condition  of  the  anterior  urethra  one  must  use  an  exploring 
instrument.  I  no  longer  employ  the  blunt  sound.  The  urethrometer  is 
objectionable  because  of  its  rigidity  and  the  difficulty  of  cleansing  it. 
The  urethroscope  is  unnecessary  in  the  first  examination.  The  bulbous 
bougie  is  the  instrument  of  choice. 

The  largest  bougie  that  will  pass  the  meatus  is  lubricated  and  passed 
gently  into  the  anterior  urethra.  As  it  advances  the  physician  notes  the 
position  of  every  obstruction  and  even  of  every  sensitive  spot  encoun- 
tered. When  it  is  just  entering  the  bulbous  portion  of  the  canal  it  is 
withdrawn  and  the  obstructions  encountered  verified  as  the  instrument 
passes  over  them  again  on  its  way  out.  The  bulb  is  then  carefully  exam- 
ined and  wiped  off  to  discover  traces  of  blood  or  pus  upon  it.  It  is  then 
reintroduced  rapidly  to  the  bulbous  urethra  and,  aided  by  firm  counter- 
pressure  on  the  perineum,  insinuated  into  the  membranous  urethra. 

By  this  examination  we  distinguish  any  stricture  or  erosion  in  the 
anterior  urethra  and  locate  it  with  considerable  accuracy. 
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The  proat  rJiffienlty  wiHi  the  exaTiiination  is  tliat  thv  Imlli  iinis 
24  F,  to  i!*»  I\  in  sizCj  arnJ  the  nuNitiis  Ih  nfleii  too  small  to  admit  this.     If 
this  is  the  ease*,  the  meatus  must  hv  eut  (p.  245). 

A  ^G  F.  hulb  (letetHs  iutilfnilituis  tliuf  (hi  not  jiprreptihly  eiirToaoh 
niJon  the  ealilier  of  tfie  urethra.  If  the  bulb  detwts  unfiling  iuid  antericir 
urpthritis  is  neverthek^ss  suspeeted,  it^?  pix^seuee  is  shown  by  irrii^ating 
tlie  autorior  iin'tlira  and  exaniining  ihv  rt'turii  for  sliretls  ancJ  pus,  or  hv 
ur*  thrnst'iipy. 

Contra- indications  to  the  Method. — Aenfc  r(da]>ses  or  rum jilirat ions 
(o.  g.,  iu  prostate  or  testis)  prohiliit  iustrumeulal  (*xamiuatioii  until  rbey 
shall  have  }>asse<l. 

Inferences  Drawn^^The  diagnostic  horizon  is  not  limited  by  physical 
signs.  We  tin  J  by  our  examination  that  tin-  patient  bas  this,  that,  or 
the  other  lesion;  indeed,  we  uanally  titul  tluit  he  has  several  lesions.  But 
bc'fore  the  diagnosis  is  really  complete  Ave  must  know  which  is  the  pre- 
douiinant  lesion  and  wbiit  part  the  jiatieut's  general  eon«lition  plays. 

The  impzirtanee  of  the  predouiinaut  lesion  is  this:  Our  exauiinatiou 
reveals,  let  us  say,  prostatitis,  anterior  and  pjsterior  urethritis,  lender 
these  eon(3it!ons  we  may  feel  eon ti dent  tluit  one  of  these  h*sions  is  more 
important  than  the  others;  is  indeed  the  underlying  lesion  that  kf^'ps  the 
others  going.  It  may  be  that  prostatic  massage  alone  will  euro  tlie  ease 
promptly  and  }MTuianent]y.  Or  inaylie  |Kvsterior  iwrmnni^iiuale  irriga- 
tion is  reqnireth  Or  perhaps  any  attack  of  the  posterit>r  urethra  dt^ies 
harm  and  tlie  patient  will  recover  on  an  anterior  injectitjn.  Or  dilatation 
may  lielp.    Or  any  local  treatment  uiay  irritafe. 

These*  are  not  theoretic  jKJssiljilities  but  jiraetieal  faets.  Diagnosis 
of  the  lesion  is  necessary,  but  an  absolute  tlierapeuti<f  eouelusion  can 
rarely  In*  tlrawu  from  that  diagnosis.  We  must  feel  our  way  and  try 
first  one  treat meut  and  then  another. 

Concerning  Shreds, — Tlie  purulent  uriue  of  nente  urethritis  chw^s  not 
contain  shreds,  but  as  tla?  intlamuiation  snbsides  and  tends  t(»  l>eeoine 
localized  little  scabs  fftrui  upoti  the  m<jre  inllamed  areas  and  are  washed 
away  iu  tl^*  urine,  Tbrst*  are  calle*l  shrt*<!s  (Tripjierfaeilen).  To  the 
gcnu'ral  practitioner  shreds  sinijily  mean  that  the  general  inflaunuation 
is  suhsitling  or  has  subsidech  When,  day  l*y  day,  the  urine  shows  less 
pus  and  Tuore  sbrc^^ls  eoutlitious  are  improving. 

The  trained  eye  recognizes  a  certain  indivi<lnality  in  urethral  sbi*eds. 
There  are  five  main  varieties,  any  'me  of  which  may  exist  tdone  or  all 
togc^lher.  Tlicy  are:  snudl  granular  flakes,  threads,  tlie  tadpole  shred, 
angidar  piec<»H,  cottony  shreds,  and  for  the  most  part  may  l>e  safely  in* 
terpreted  as  follows^  whetlier  oeeurring  in  company  with  free  pus  and 
bacteria  in  tlie  urine  or  not 

The  small  granular  flakes,  a  sort  of  urethral  dust,  are  nsually  made 
up  of  pavement  epitlielinm  and  more  or  less  pus  cells  intermingled. 


DIAGNOSIS  OF  THE  SEAT  OF  THE  LESION  191 

They  generally  eonie  from  the  anterior  urethra,  are  not  very  heavy,  and 
settle  slowly  in  the  glass. 

The  threads  look  like  bits  of  cotton  thread.  They  are  very  white,  of 
greatly  varying  length,  dense  in  structure,  and  settle  at  once.  They  are 
comj)osed  of  a  dense  aggregation  of  pus  cells.  They  usually  come  from 
the  anterior  urethra. 

The  tadpole  shred  is  a  similar  white  thread  with  a  globular  head. 
It  has  the  same  general  characteristics,  and  settles  at  once.  It  means 
that  a  small  exulcerated  or  granular  spot  or  an  ulcerated  follicle  exists, 
yielding  the  pus  that  constitutes  the  head  of  the  tadpole,  the  rest  of  the 
shred  forming  as  usual  along  an  inflamed  line  of  urethra  or  in  a  fold  of 
mucous  membrane.    Such  shreds  often  come  from  the  posterior  urethra. 

The  angular  broken  pieces  of  irregular  size  (not  threads)  are  usu- 
ally an  indication  of  chronic  inflammation  (often  stricture).  They 
settle  quickly. 


Fig.  44. — Goldschmidt  Urethroscope. 


"^ 


The  fleecy,  cottony,  filmy  shred  often  seen  single  and  alone  in  other- 
wise nearly  or  absolutely  clear  urine  come  from  the  prostatic  sinus. 
This  filmy  mass  floats  a  long  time  in  the  urine,  and  sometimes  rises  to 
the  toj)  instead  of  settling  to  the  bottom,  sometimes  dissolving  in  the 
urine.  Microscopically  it  is  found  to  be  thin  mucus  entangling  in  its 
meshes  leukocytes,  round  cells,  squamous  epithelia,  sometimes  sympex- 
ions,  and  rarely  a  stray  spermatozoon  or  a  few  crystals  of  oxalate  of 
lime,  with  possibly  some  bacteria,  but  never  gonococci. 

Uretiirosoopic  Diagnosis 

The  urethroscope  is  often  applied  to  the  diagnosis  of  lesions  of  the 
anterior  urethra,  rarely  to  those  of  the  posterior  urethra. 

Great  results  are  expected  from  tlie  use  of  the  Goldschmidt  urethro- 


Flo.  45. — CHETwonD  Urethhostope.    1,  instrument  in  us<?  with  cndoscopio  tube;  2, 

with  wire  s|x^culijm  in  plurf  t>r  tiilw;  3,  Kocli  vuld  lump;  4,  pmtt^cted  lamp  u^fd  in  wire 
flpp^ultjm  to  avoid  burning  the  urcthru;  5,  unprotected  lamp;  tl,  apparatus  cuuif>letc, 
with  batti*n';  dimensions,  10  in,  X  5^  in.  x  2^  in. 
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scope,  but  although  a  hetter  view  of  the  urethra  may  he  obtained  through 
this  instrument  (Fig.  44)  than  through  the  familiar  model,  no  prac-. 
tical  advantage  has  been  proven  for  it  as  yet 

The  familiar  model  consists  of  a  tube  12  cm.  long,  size  24  to  28  F., 
fitted  with  an  obturator.  This  is  employed  only  for  the  anterior  ure- 
thra. The  Swinburne  urethroscope  is  employed  for  the  posterior 
urethra,  of  which  it  only  demonstrates  the  floor. 

Illumination  may  be  obtained  by  reflected  light  from  a  head  mirror, 
but  special  electric  illumination  is  better.  Some  prefer  an  external 
source  of  illumination  (urethroscopes  of  Leiter  and  Otis).  Others  in- 
ternal illumination  (using  the  Koch  cold  lamps)  (urethroscopes  of  Chet- 
wood  (Fig.  45),  Valentine,  Pryor). 

UrethroBCopic  Appearance  of  the  Normal  TTretlira.— 7^6 
Mvicular  urethra  is  pale,  glandless,  rigid.  It  shows  a  vertical  slit;  no 
folds  or  striae.  Upon  the  roof  is  seen  the  opening  of  the  lacuna  magna. 
The  pendulous  urethra  shows  a  cone  of  mucous  membrane  varying  in 
color  from  pale  pink  to  salmon  pink.  The  cone  is  made  by  the  falling 
together  of  the  urethral  walls  beyond  the  end  of  the  urethroscope.  In  it 
are  seen  longitudinal  folds,  four  to  twelve  in  number,  radiating  from 
the  center  to  the  circumference  of  the  field.  Upon  the  mucous  mem- 
brane between  the  folds  are  seen  the  longitudinal,  deep-red  stria?.  Upon 
the  urethral  roof  (and  less  frequently  upon  the  floor),  as  the  tube  is 
slowly  withdrawn,  the  crypts  of  Morgagni  pop  into  view,  deep-red  in- 
Jentations  the  size  of  a  pinpoint,  in  the  mucous  membrane.  The  normal 
ducts  of  Littre's  glands  are  invisible. 

The  bulb  shows  a  somewhat  different  picture.  The  lumen  of  the 
urethra  is  a  lateral  slit  or  the  whole  field  is  occupied  by  the  flat  surface 
of  the  floor  of  the  urethra.  Uix)n  this  surface  the  ducts  of  Cowixir's 
glands  open.  They  are  often  overlaid  by  a  V-shaped  fold  of  mucous 
membrane  (point  inward). 

The  membranous  urethra  is  deep  red,  bleeds  easily,  and  shows  noth- 
ing of  importance. 

The  prostatic  urethra  is  deep  red  and  bleeds  easily.  Upon  its  floor 
is  seen  the  elongated  projection  of  the  veruiuontanum.  The  mouths  of 
the  sinus  pocularis,  the  ejaculatory  ducts,  and  the  prostatic  ducts  are 
not  often  seen. 

The  Inflamed  TJretlira. — Anterior  Urethra. — When  subacutely 
inflamed  ^  the  surface  is  red  and  velvety.  The  gloss  and  the  brilliant 
red  striae  are  lost.  The  swelling  of  the  mucous  nicnibrane  reduces  the 
number  of  longitudinal  folds.  Patulous  crypt  orifices  are  seen  exuding 
pus. 

Mild  chronic  anterior  urethritis  (soft  infiltration)  shows  much  the 

*  Acute  urethritis  absolutely  contra-indicates  urethroscopy. 
U 
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same  picture.  The  redness  is  not  so  marked,  the  luster  of  the  surface 
may  be  increased,  but  the  striae  are  lost,  the  folds  reduced,  the  crypts  red, 
l^atulous,  purulent,  or  cystic. 

Severe  chronic  anterior  urethritis  (hard  infiltration)  in  which  the 
inflammatory  exudate  has  been  largely  converted  into  scar  tissue  shows 
a  gray,  eroded,  lusterless  surface  with  no  striae,  few  or  no  folds.  The 
ducts  of  Littre's  glands  may  project  as  minute  vivid  red  points  in  the 
midst  of  a  mass  of  congestion  (glandular  type)  or  these  red  spots  may  be 
absent  (dry  type).  Sclerotic  white  patches  or  stellate  white  scars  may 
appear  here  and  there. 

Posterior  Urethra. — The  surface  is  red,  swollen,  eroded,  and  may 
show  minute  abscesses.  Bedness  and  tumefaction  of  the  verumontanum 
is  the  most  notable  change.  It  may  be  so  enlarged  as  to  fill  the  urethro- 
scopic  field. 


CHAPTER    XVIII 

METHODS   AND   DRUGS   EMPLOYED   FOR   THE   LOCAL 
TREATMENT   OF   URETHRITIS 

Local  treatment  of  the  urethra  is  administered  in  the  following 
ways: 

Injection  with  small  piston  syringe. 
Forced  irrigation  with  piston  syringe. 
Forced  irrigation  with  wall  tank. 
Catheter  irrigation. 
Instillation  of  fluids. 
Instillation  of  ointments. 
Urethroscopic  applications. 
Rectal  treatment. 
Rectal  massage. 
Rectal  irrigation. 

METHODS    EMPLOYED 

Preliminary. — The  patient  should  empty  his  bladder,  if  he  can,  im- 
Diediately  before  any  treatment  is  applied  to  the  urethra. 

Injection 

The  instrument  employed  is  a  quarter-ounce  glass  or  hard-rub- 
ber syringe.  The  tip  may  be  of  soft  rubber  and  should  be  blunt,  so  as 
not  to  injure  the  urethral  mucous  membrane. 

The  syringe  is  filled  and  its  nozzle  applied  within  the  lips  of  the 
meatus.  To  accomplish  this  these  lips  must  be  gently  drawn  apart,  the 
nozzle  inserted  snugly  between  tlicm,  and  the  li])s  tlieu  carefully  pressed 
against  the  syringe,  while  the  injection  is  made  by  slowly  depressing  the 
piston. 

The  pressure  upon  the  meatus  should  be  lateral,  not  from  above 
downward.  If  the  fluid  is  to  be  retained  more  than  a  moment  the 
syringe  is  withdrawn  while  the  lateral  pressure  is  continued,  or  the 
fluid  may  be  retained  by  Chetwood's  urethral  clip. 

Excepting  in  the  prophylaxis  of  gonorrhea,  there  is  never  any  reason 
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to  jirevuiit  llio  sohitirm  fnnu  eritt*rinp;  thc!  bullHiiLs  urt-rlji-ii ;  no  pretv«iiire 
should  therefore  Ik?  put  up  hi  the  uretlini  at  the  ix^uaserotal  angle.  If 
gently  and  intelligently  ijerformed,  the  injeetion  will  never  '*  light  up'' 
the  pxsteritir  urethra  or  the  epididymis. 

In  the  first  days  of  a  gonorrliea  injections  may  be  repeated  as  often 
as  every  three  hoiir^,  thereafter  nut  oftener  than  three  ov  four  times  a 
day,  and  in  chronic  gonorrliea  not  oftener  than  once  or  twiee  a  day. 

Some  patients  can  voluntarily  relax  the  external  sphincter  and  per- 
mit the  injection  to  flow  into  the  posterior  urethra.  This  may  be  en- 
rouraged  by  massaging  the  nrethra  with  one  hand  while  holding  the 
meatns  with  the  other.  But  this  practice  is  not  withont  danger  and 
shonld  be  ernployet]  otdy  in  exceptional  catjes. 


FoRCHi^  Irrioation 

The  motive  force  is  obtained  either  fmni  a  large  (150  to  200  c.c.) 
piston  syringe  or  from  a  wall  tank  so  arranged  that  it  can  l)e  lowered  or 
raised  at  will.  The  nozzle  I  employ  on  the  syringe  is  a  soft-rnblx^r  tip 
removed  from  a  glaii^s  nrethral  syringe.  For  the  wall  tank,  the  nozzle 
nsinilly  employed  is  some  modi ticat inn  of  tlie  Janet's  nozzle,  shield,  and 
eut-off.  1  employ  the  Chetwood  scissors  and  two-way  glass  nozzle  for 
irrigating  the  anterior  urethra,  the  Swinhnrne  eut-ofl:'  and  shield  and 
the  Janet  (the  so-called  Valentine)  nozzle  for  irrigating  the  posterior 
urethra.  If  the  whole  nrethra  is  to  be  irrigated  I  use  the  latter  ap- 
paratus. 

The  tank  is  more  convenient  than  the  syringe  for  anterior  irriga- 
tion. The  level  of  the  fluid  in  the  tank  shonld  stand  one  to  two  feet 
above  the  urethra.  For  posterior  irrigation  either  tank  or  syringe  may 
be  employed.  In  order  to  forec  tlie  sphincter  the  tank  must  lie  raised 
three  to  five  feet  above  the  nrethra.  I  believe  the  sphincter  can  be  forced 
more  gently  with  the  hand  syringe  ^  than  with  the  tank.  With  it  one 
appreciates  and  yields  to  the  varying  pressure  of  the  sphincter,  forcing 
the  fluid  vigorously  only  when  this  resistance  is  overcome.  But,  inas- 
much as  at  least  oOO  c.c,  should  usnally  l>e  employed  for  a  posterior  irri- 
gation, two  svringefiils  are  neerled. 

To  irrigate  the  anterior  nrethra  1,000  c.c.  is  generally  naed.  This 
is  run  in  and  out  of  the  urethra  by  alternately  approaching  tl»e  nozzle 
and  opening  tlje  cut-citT  and  removing  the  nozzle  while  closing  the  cut-off. 
The  force  of  the  inflow  is  gauged  liy  Uie  patient's  8ensiiti<»ns,  which 
should  not  be  painful,  and  the  sense  of  urethral  disteTition  imparted  to 
the  fingers  holding  the  meatns.  The  shield  catches  the  splashing  out- 
flow. 
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Instead  of  this  slopping  way  of  irrigation  I  prefer  to  employ  the 
Chetwood  scissors  shutH)ff  and  two-way  nozzle. 

The  figures  illustrate  the  mechanism.  Hot  water  from  a  fountain 
s\Tinge  enters  the  smaller  inlet  tube,  thence  flows  into  an  outside  sealed 
chamber,  and  escapes  through  the  small  perforations  near  the  end.  The 
water  flows  back  again  tlirough  the  central  tube,  which  is  larger  than  the 


Fig.  46. — Chetwood  Irrigation. 
Filling  the  nossle. 


FiQ.  47. — Chet\i'ood  Irrigation. 
Inserting  the  nozzle. 


combined  holes  of  exit  in  the  external  tube.  In  spite  of  this  facility  of 
exit  the  water  does  not  flow  out  of  the  rectum  so  readily  as  it  flows  in, 
and  every  patient  has  to  learn  for  himself  how  to  manipulate  the  end  of 
the  tube  in  order  to  favor  the  outflow  of  the  water,  on  pain  of  giving 
himself  an  enema — no  very  serious  matter. 

The  nozzle  and  scissors  are  attached  and  the  instrument  filled  in  the 
manner  shown  in  Fig.  4(5.  The  nozzle  is  then  ap])He(l  to  the  meatus 
(Fig.  47)  and  the  scissors  alternately  opened  and  shut,  ixjrmitting  inter- 
mittent irrigation  of  the  canal. 


Catheter  Irrigation 

The  catheter  is  introduced  as  described  in  Chapter  IV.  If  the  an- 
terior urethra  is  to  be  irrigated  the  catheter  should  he  not  larger  than 
15  F.  and  should  \ye  introduced  (about  12  cm.)  into  the  bulbous  urethra. 

If  the  posterior  urethra  is  to  be  irrigated  the  catheter  (K)  to  18  F.) 
should  be  introduced  until  its  eye  enters  the  bladder  and  a  few  drops  of 
water  flow  away.  As  soon  as  the  bladder  has  thus  Ihm'u  drained  the 
catheter  is  withdrawn  1  to  2  cm.  into  the  ]x)sterior  ur(»tlira.  The  fluid 
is  then  introduced  by  tank  or  syrin<re.  If  the  ])ati('nt  can  empty  his 
bladder  the  catheter  is  then  withdrawn  and  the  fluid  urinated  out.  If 
there  is  retention  the  fluid  must  be  withdrawn  by  pushing  the  catheter 
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back  info  tljc  blatlJrr. 
followt'd. 


If  IIk^ 


rrh  iiliuu  i.s  slight  either  metbc 


Instillation 


The  KeycH  or  the  Giiyrjii  instilhitor  luaj  Ik*  eniplojod  for  tli 
only  the  former  can  be  nnetl  with  ointinoiits.  The  objeet  of  iustillj 
is  to  place  upon  a  i[riven  ]Hirtinn  uf  the  urethra  a  few  drops  of  a  8o!i 
so  concentrated  that  it  eoidd  not  be  used  over  an  extended  areii  i 
large  quantify.  I 

The  instil hitnr  in  infrorlnced  like  a  sonnd  or  a  woven  ealheler, 
much  as  the  iustillutiun  h  nsnnlly  intended  for  the  bnlljous  urcthj 


Fig.  4S.— Ttp  of  Inbtiixator  ik  Bulbous  Uretbba. 


the  monihranous  nrethra,  one  should  have  a  elear  i(h'a  of  the 
position  of  the  inHtrniuent  as  its  tip  enters  the  p^mterio^  nretlini,] 
jump  as  it  passes  the  external  sphincter  is  often  ipiite  palpable; 
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ease  of  doubt  one  may  always  fwl  ci>utidi3iit  tliat  whon  the  instrument 
has  reached  a  piint  iu  tlio  iirellira  where  its  s^haft  rcj^ts  without  pres- 
ffore  at  any  angle  btHween  the  iKTjximlicular  and  the  patient^s  feet,  its 


Fit*.  49. — Tip  of  LNsritLA'rott  in  PtxaTnaioR  Urkthha. 

Dint  18  in  the  njemhrannns  iin4hra  (Figs.  48,  49),  Beyond  this  the 
tistninient  should  not  Vx?  iutrotlueed.  The  fluid  injet'ted  will  bathe 
he  whole  deep  urethra. 

In  order  to  instill  an  oinhnent  1  euiploy  an  antitoxin  syringe  at- 
aehed  to  the  Keyes  inj^tillakir.     The  syringe  niiiMt  ki  taken  apart  for 
lling.     I  »ee  no  petruliar  virtue  in  any  uf  the  numerous  ointment  ap- 
plicators that  are  devised  from  time  to  time. 


URETHROfiCOPK^    A Pri.U\vrH)NS 

By  means  of  the  urethrosef^pe  one  can  api)ly  strong  solutions  on 
ral)s  even  more  preeisely  than  l(y  tlu^  iiistillatnr,     SHine  physieians,  fol- 
>wiiig  tlie  Gcmian  teaehing,  employ  this  method  almost  exclusively  in 
i  treatment  of  chronic  urethritis.    I  rarely  employ  it. 
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Rectal  Medication 

On  account  of  its  proximity  to  tlie  posterior  urethra,  the  rectum  has 
always  heen  n  favored  receptaele  for  ilriigs  intended  to  benefit  the  uri- 
nary canal,  esix^eiallj  when  that  cliaunel  was  tcKi  acutely  intlained  to 
permit  local  applications  directly  to  it 

Opinni  and  anti|\vrin  tc>  relieve  pain,  and  ichthyol  and  iodoform  to 
reduce  inthnnniatiou,  are  the  drugs  in  vogue.  I  have  had  no  hick  with 
any  of  them.  In  my  hands  opixnn  has  worked  better  when  given  by 
mouth  or  hy  hypodermic,  and  rin^tal  irrigations  of  hot  and  cold  water 
have  proven  nincli  more  efficacious  tlian  any  ehcmical  medication  by  this 
route  J  while  massage,  if  pennissihle,  is  more  efficacious  still. 

Massage. — The  way  to  exatuine  the  prostate  and  seminal  vesicles 
hy  rectal  touch  has  been  described  in  Chapter  I.  Massage  of  tliese 
organSj  to  be  intelligent,  requires  fauiiliarity  with  their  normal  con- 
tour. 

Massage  of  (he  vesicles  is  perfornu'd  as  follows:  The  finger  is  in- 
troduced as  far  as  possible  above  the  lateral  angle  of  the  prostate.  The 
diseased  vesicle  is  then  palpated.  If  the  finger  rcM?ognii5es  the  hard  lump 
jnst  alKivo  the  angle  (»f  the  pi-ostate  (p.  2il8),  no  attempt  is  nuide  to 
rub  this  away,  but  the  vesicle  above  is  pressed  quite  finuly  while  slowly 
withdrawing  tlie  fiuger  and  nuiking  very  moderate  lateral  niovenicntjs. 
This  maneuver  is  retx-ated  al)uiit  a  dozen  times  and  tbcu  repeated  for 
the  opposite  vesicle.  Xo  perceptible  eflFect  upon  the  lump  will  result, 
and  usually  no  secretion  will  apjx^ar  at  the  meatus. 

If  tlie  vesicle  is  disten*led,  the  niauenver  is  the  same  but  the  result 
more  definite.  The  peannt-shape<l  mass  becomes  much  less  prominent 
or  even  disappears  entirely,  and  st^retion  luay  app*?ar  at  the  meatus. 

Massage  of  ihe  prostate  should  be  i>erfornied  after  massage  of  tbe 
vesicles.  The  maneuver  employed  is  either  a  circular  motion  over  a 
given  s|Hit  or  a  to-and-fro  motion  as  tbe  fiuger  is  drawn  from  base  to 
ajiex  of  the  lobe,  or  a  strokiug  motion.  Any  of  these  methods  achiev^es 
satisfactory  results. 

Tlie  force,  the  time,  tbe  frequency  of  massage  of  prostate  and  vesi- 
cles are  rather  initefinite.  Onr  patients  soon  teach  us  that  no  two  men 
massage  in  the  same  way.  Generally  8i>eaking,  the  more  acute  the  in* 
flammation  the  more  gentle  should  be  tlie  rubbing.  Massage  severe 
enougii  to  be  very  painful  or  to  make  tbe  patient  feel  faint  is  only  very 
rarely  necessary  in  intractable  or  relapsing  cases,  '  In  Vienna  the  routine 
rule  for  cl ironic  cases  is  to  rub  one  minute  on  each  lohc,  quite  gently, 
and  tlien  to  exjiress  tbe  tluid  l»y  a  few  strokes  on  tbe  isthmus*  The 
duration  of  massage  is,  in  general,  universaUy  proportional  to  its  sever- 
ity, Massage  should  be  repeated  not  oftener  than  every  other  day,  not 
less  often  than  once  a  weeL 
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intiiepfis. — ^Inasmuch  as  the  prostate  and  vesicles  may  contain 
gonococci,  the  extension  of  which  into  the  urethra  is  quite  likely  to  set 
up  acute  urethritis,  or  other  hacteria  that  may  cause  bacteriuria,  as  a 
general  rule  the  urethra  should  be  flushed  with  some  antiseptic  after 
massage.  The  easiest  way  to  accomplish  this  is  by  filling  the  bladder 
with  potassium  permanganate  (1:6,000)  or  silver  nitrate  (1:8,000) 
before  the  massage,  and  instructing  the  patient  to  emit  this  afterwards. 
Instillation  of  silver  salts  may  also  be  employed. 

If  the  temper  of  the  urethra  is  well  known  the  antisepsis  may  be 
omitted  in  certain  cases.  It  is  then  better  to  have  the  patient  retain 
some  urine  with  which  to  flush  the  canal  after  massage. 

Lrigation. — ^Rectal  irrigation  may  be  given  either  by  a  closed  tube, 
the  psychrophore,  through  which  the  water  flows  in  and  out,  or  by  a 
doubleKJurrent  tube.  The  former  is  a  much  neater  instrument  to  use, 
but  it  does  not  impart  so  much  heat  (or  cold)  to  the  patient  as  does  the 
double-current  tube. 

If  no  double-current  tube  is  to  be  had,  Tuttle's  apparatus  may  be 
employed.    It  consists  of  two  large  soft-rubber  catheters,  bound  or  sewed 


FiQ.  60. — Chetwood's  Tube  for  Recttal 
Irrigation. 

together,  side  by  side.  The  water  flows  in  through  one,  out  through  the 
other.  When  the  outlet  is  plugged  with  feces,  the  current  is  reversed. 
Of  the  special  tubes,  I  find  Chetwood's  model  (Fig.  50)  more  con- 
venient than  those  of  Kemp  or  Tuttle. 

The  patient  fills  a  two-quart  douche  bag,  attaches  it  to  the  tube, 
hangs  the  bag  so  that  its  elevation  above  the  outflow  shall  be  about 
two  feet,  and  greases  the  tube  with  vaselin.  He  then  seats  himself 
toward  the  back  of  a  privy  seat,  leans  back  against  the  wall,  grasps 
the  tube  with  his  thumb  at  about  its  middle,  ojxjus  the  cut-off  of  the 
douche  bag  until  the  water  flows  warm  through  the  tube,  and  then 
inserts  the  tube  into  the  rectum  for  about  half  its  length.  He  then 
turns  the  water  on,  and  it  flows  into  the  rectum.  If  it  does  not  re- 
turn through  the  outflow,  he  stops  the  inflow  as  soon  as  the  rectum 
feels  full,  pokes  about  with  the  tube  imtil  a  gush  of  water  announces 
that  it  is  in  the  right  position,  then  turns  the  water  on  again.    It  takes 


202 


LOCAL  TREATMENT  OF  URETHRITLS 


from  four  to  eight  attempts  Ix^fure  the  |tati(Mit  leunis  U*  ^lo  the  iric 
neatly* 

The  douche  is  itsiially  employed  oiiee  a  day.  The  fluid  is  salt  aoln- 
tion  at  a  temperature  of  1^20*^  F.  ExeeptioBally  cold  water  (50"^  F.) 
works  bett^er  than  hut. 


SOLUTIONS    EMPLOYED 

ATI  solutions  to  be  employed  in  the  urethra  or  hladtler  should  be  made 
freshly  vrith  boiled  water  in  the  nuumer  deseril>ed  in  Chapter  IIL 

The  following  list  represents  tlie  solutious  usually  eiuployed,  the 
fivrm  in  which  they  are  most  conveniently  kept,  and  the  stn^ugth  in  which 
they  are  usually  dissolved.  A  diseussiou  of  their  use  follrms.  The  list 
might  be  doubled  or  trebled  without  Kdug  exhaustive.  Tlie  remedies 
arc  classified  in  a  imrely  arbitrary  way.  Manufacturers'  ehiinis  as  to 
silver  eonteut  of  the  organic  compounds  art*  <lisregar<led  as  being  of  no 
clinical  iioportauce. 


X»me. 

Form. 

Injection. 

IrtigMlou. 

InMitlation. 

Argyrol 

No%'ar|?aiv 

Protar^ol              

AH)ar|!;iii 

Potass,  permang, .  . ,  . 
Silver  nitrate  .  . .    ,  . 
Silver  permang. ..... 

Silver  icxliH 

Crystals , 

0.2  pn.  tablets 

0.5  ^i,  fjcmders...  . 

0  2  izm.  tablets., ,  . . 

1  s:r.  tablet.^ 

10*;,  aol. 

see  text.. 

see  text 

0  25  gm.  ptmderi..  . 

l^sol. 

Bee  text. 

l%bol 

10%  sol 

see  text 

5-20%  » 
2-10%  » 
0.25~1%* 
OJ-1%* 

3    -10% 

0.5-2% 
0  1-0  5% 

o.a>-n.2% 

O.Ol-O  03% 
0.01-0.02% 

6*2-10% 

10% 

Hg.  oxyevniiiii. .... 

Zirie  sulphate 

Zinc  acotat 

o.oa-0  2% 

0.1-0.5% 

Zinc  pcrmang 

Copper  sulphate 

Vegetable  aatringenta 
Ointments  and 

0.2^.5% 

6.05^.2% 
0.02-1% 

0.5-5% 

see  text , . . . . 

bougies. , .  _  . .  . . 

*  Must  be  retained  three  to  ten  mintites  in  the  urethra. 

First  and  foremost,  let  us  coudenm  the  use  of  any  local  anesthetic  as 
a  preliminary  to  urethral  injection  in  acute  gonorrhea.  This  masking 
of  the  natural  irritative  reacti^m  is  an  unwarranted  and  dangerous 
procredure. 

Till!:  OitoANic  Silver  Salts 

War  still  rages  as  to  the  value  of  the  organic  salts  of  silver.  Thtts 
Marshall  and  Xoave,^  ex|XTimenting  upon  the  Stapliyloe<x^cus  iwogenes 
aureus,  showed  that  whereas  the  majority  of  silver  salts  exj>erimented 
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with  were  powerfully  bactericidal,  argjTol  showed  no  such  effect. 
Cragiii,  comparing  the  effects  of  silver  nitrate,  protargol,  and  argyrol  on 
streptococcus,  Staphylococcus  pyogenes  aureus,  and  gonococcus,  showed 
both  the  latter  to  be  markedly  inefficient  except  against  the  gonococcus, 
which  was  killed  in  thirty  seconds  by  5  per  cent  protargol  and  20  per 
cent  argyrol,  in  three  minutes  by  2  per  cent,  and  in  twelve  minutes  by 
1  per  cent  protargol,  in  twenty  minutes  by  10  per  cent  argjTol.  Bur- 
nett/ experimenting  on  dogs,  found  that  neither  argyrol  nor  silver 
nitrate  showed  any  power  to  penetrate  the  urethral  mucous  membrane. 
The  report  of  Puckner  ^  and  its  discussion  exemplifies  the  impracticabil- 
ity of  classifying  these  salts  by  any  laboratory  standard. 

The  only  standard  is  that  of  the  clinic.  The  clinic  decides  that  the 
organic  silver  salts  are,  by  virtue  of  their  power  to  destroy  gonococci  and 
their  relative  lack  of  irritation  to  the  urethral  mucous  membrane,  the 
best  remedies  against  acute  gcmorrhea,  and  useful  in  chronic  gonorrhea 
in  projwrtion  as  the  urethra  is  hy|X)rsensitive  and  irritable  to  other 
remedies.  But  in  nongonorrheal  or  postgonorrheal  urethritis,  acute  or 
chronic,  the  organic  silver  salts  are  useless. 

Argyrol  is  the  least  irritating  of  these  remedies,  and  is  accordingly 
the  most  useful  in  acute  gonorrhea.  Yet  even  argyrol  may  irritate.  I 
have  seen  three  patients  who  could  not  employ  it,  and  two  others  with 
prostatic  abscess  due  to  its  intemperate  use.  Yet  arg;)'rol  is  so  filthy  that 
one  gladly  employs  one  of  the  other  salts  in  its  stead  as  soon  as  the  ure- 
thra will  permit.  The  stains  of  arg;NTol  may  be  removed  by  immediate 
washing  or  by  prolonged  soaking  in  1 :  500  corrosive-sublimate  solution. 

Novaif^an  is  almost  as  unirritiiting  as  argyrol  and  much  cleaner. 
Its  value  has  not  l)een  sufliciently  tested  as  yet,  but  it  seems  somewhat 
loss  efficient  than  argyrol. 

Protargol  is  fully  as  efiicient  as  argyrol,  but,  in  efiieient  strength, 
much  more  irritatiug. 

Albai^^in  is  efficient,  but  somewhat  more  irritating  than  protargol. 

ASTKIXGENT    AxTlSKPTIT     IxoiKiANIC    CoM  POINDS 

The  above  clumsy  title  In^st  (Uvscribes  a  gr<ni|)  of  drugs  that  vary 
widely  in  usc^fulness  and  antiso])tic  power,  l)iit  ])ossess  the  couimou  prop- 
erty of  healing  the  infiaiiied  uretlira — a  pro])erty  only  inadequately  ex- 
jjressed  by  the  word  '*  astringent/' 

Astringent  pro})erties,  in  the  ehemical  sense,  are  claimed  for  the 
organic  silver  compounds;  l)ut  thest?  exhibit  verv  faint  healing  ])0wer 
when  applied  to  the  urethra. 


^  Am.  Assoc.  o[  G.-U.  Sunjfons,  VM)']. 

^  Jour.  Amer.  Med.  A^soc,  Octol>er  20,  1900. 
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Potassimn  Permanganate. — Given  hut  a  single  drug  for  the 
local  treatiiient  of  guinjrrltoa,  jjeriiianganato,  as  it  is  familiarly  called, 
would  l)e  our  choice.  For  tlic  irrigation  treatment  of  acute  gonorrhea 
itti  vjrtiie8  arc  exceeded  only  hy  thuse  of  tlic  organic  silver  salts.  It  is 
our  best  remedy  to  hasten  the  cure  of  a  declining  gonorrhea.  It  equals 
nitrate  of  silver  as  a  preventive  of  infection  when  s<3unds  arc  passed  or 
the  prostate  ruhl>CHl.  It  is  preeminent  in  the  treatment  of  nonsj^ecific 
and  chronic  urethritis.  Yet  it  has  its  limit atinns.  It  achieves  the  best 
results  when  employed  in  weak  (1 :  3,000  to  1 :  8,000)  sulntions  and  in 
large  quantity,  as  an  irrigation.  As  an  injection  for  the  anterior  xirethra 
it  is  distincMy  inferior  to  many  other  drngs. 

The  statement  oium  made,  that  while  grmocwci  arc  present  in  the 
nrotlira  silver  salts  shonld  be  emjjloyed,  and  after  they  have  disap* 
|K^ared  jK?rmanganate  resorted  to,  is  a  misleading  half  truth.  The  or- 
ganic silver  salts  are,  it  is  true,  jirer'niinent  as  slayers  of  the  gon<K*occus, 
but  the  inorganic  silver  nitrate  and  potassium  j^ennanganate  are  useful 
for  all  sorts  of  urethritis,  except  the  most  acute,  whether  gon<K?occi  be 
prest^nt  or  not. 

Silver  Nitrate. — On  the  general  utility  list  silver  uitratx^  stands 
second  t»nly  t<*  potassium  |>e*rnmnganate.  It  lias  not  served  nie  well  in 
tlie  abortive  treatment,  and  no  one  now  uses  it  in  advancing  acute  gon- 
orrhea, excepting  as  an  instillation  for  hvperacnte  j>osterior  urethritis. 

It  is  useless  for  anterior  urethral  irrigation  or  injection.  But  for 
posterior  irrigiitinn  in  urethritis  it  is  almost  as  efficient  as  permanganate, 
and  in  cystitis  it  quite  equals  permanganate,  and  in  nongonorrheal  cases 
surpasses  it  in  etticiency.  Moreover,  tor  instillation  and  nrethroseopic 
application  silver  nitrate  is  used  almost  exclusively. 

Silver  Permanganate* — This  .salt  is  made  by  adding  silver  ni- 
trate to  putiissinm  jHTuianganate,  To  500  c.c.  of  1 :  8,000  solution  of 
the  latter  I  usually  add  from  six  to  ten  drops  (minims)  of  a  lO-per-^ent 
soluti^tn  of  the  former, 

I  have  found  it  useful  only  as  a  posterior  irrigation  in  chronic  eases, 
as  an  alternative  for  eitlier  of  its  conij^nxenta  alone. 

Silver  lodid,— This  salt  was  introduced  by  Siter  and  Uhle.^  It  is 
employed  in  a  lO-ptT-ccnt  enmlsion  in  mucilage  of  quince  seed.  It  does 
not  apjicmr  to  be  useful  in  chronic  gonorrhea,  and  the  claims  made  for  it 
in  the  treatment  of  acute  gonorrhea  have  not  been  widely  verified  as  yet. 
I  have  not  employed  it. 

For  the  treatment  nf  el  ironic  cases: 


Tlie  urethra   nuist  he  completely  tilled   with  the  injection  through  a 
blunt  nozzle  syringe  at  least  three,  and  if  con%'enient  four,  times  daily, 
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each  time  after  urination.  To  completely  fill  the  canal  at  least  three 
siTingefuls  of  the  preparation  are  needed,  between  each  injection  the 
meatus  being  held  closed.  The  fluid  is  retained  in  the  urethra  for  two 
or  three  minutes.  He  is  instructed  to  return  twice  weekly  for  total  blad- 
der irrigation  (with  1 :  10,000  permanganate  solution)  as  at  the  first  visit. 
(La  Boque.)  ^ 

Mercury  Oxycyanid. — The  cyanate  or  oxycyanid  of  mercury  is 
highly  spoken  of  by  European  writers  for  the  treatment  of  nongonorrheal 
urethritis.  I  have  repeatedly  tried  it  and  found  it  excessively  irritating 
and  singularly  inefiicient. 

The  Zinc  Salts. — The  zinc  salts  have  been  little  used  except  as 
injections  for  the  control  of  chronic  anterior  urethral  discharges.  They 
rarely  cure,  but  they  control  the  discharge  better  than  any  other  remedy 
and  are  thus  of  great  assistance  by  the  encouragement  and  sense  of  clean- 
liness they  impart  to  the  patient  (but  not,  it  is  to  be  hoped,  to  his 
physician),  while  giving  nature  and  the  more  efficacious  local  treatments 
time  to  effect  a  cure. 

Zinc  sulphate  is  the  most  popular  of  these  salts.  It  is  usually  em- 
ployed in  a  1-per-cent  solution  or  even  stronger,  though  I  fancy  it  is  as 
efficacious  in  much  greater  dilution. 

Zinc  acetate  is  in  my  hands  the  most  efficacious  of  the  zinc  salts.  I 
employ  the  following  formula  almost  without  variation.  The  combina- 
tion throws  down  an  insoluble  zinc  sulphate  which  helps  to  retain  the 
acetate  in  the  urethra. 

IJ  Zinci  sulph 00.2  gm.         gr.  iij  ; 

Liq.  plumbi  subacetat.  dil ad  100.0  c.c.  5  iij. 

M.  Shake. 

Zinc  permanganate  is  a  hygroscopic  salt  and  is,  therefore,  best  kept 
in  solution.  At  a  strength  of  1 :  2,000  it  is  extremely  efficacious ;  some- 
times more  so  than  the  acetate.  It  is  possible,  but  apparently  unneces- 
sary, to  use  it  in  much  stronger  solution. 

Other  Astringents.  —  The  following  composite  j)reparations  are 
recommended  by  various  authors,  as  follows: 

I?   Ilydrarg.  chlorid.  corrosive gr.  ss; 

Acidi  carboliei gr.  xii ; 

Zinci  sulphocarbolate gr.  xii  to  3  j  ; 

Boroglycerid  (25  per  cent) 5  ij  ; 

Aquae q.s.  ad  5  vj. 

(White  and  Martin.) 

»  Therap.  Gaz.,  190G,  xxiii,  725. 
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^  Zinc  acetate 


aa  gr.  XX ; 

Acid  tannic 


} 

Aqua3  rosa3 5  jv. 

(Ibid.) 


^   Zinci  sulphatis gr.  xv ; 

Plunibi  acetatis gr.  xx ; 

Tr-«Pii-         I aa  3ij; 

Tr.  catechu  j 

Aquie ad  S  vj. 

(Brou.) 

^  Zinci  sulphatis.  )  __.,.. 

Pulv.alum         \ aagr.jv.adgr.xij; 

Acid  carbolic gr.  jv ; 

Aqua?    S  jv. 

(Ultzmann.) 

^  Zinci  sulphatis gr.  xi j  ; 

Resorcin    gr.  xxjv ; 

Aquff S  jv. 

(Morton.) 

I?  Acidi  nitrici   TTV  iij  to  xv ; 

Aqua?   S  viij. 

(Baumann.) 

^   Cupri  sulphatis 0.20  gr.  iij  ; 

Alum  crud 1.00  gr.  xv ; 

Aqua^ 200.00  §  vij. 

(Kreissl.) 

Copper  Sulphate — This  salt  is  so  irritating  that  it  is  little  used. 
But  it  seems  to  have  decidedly  beneficial  effects  upon  intractable  chronic 
urethritis.  When  all  else  fails,  copper  sometimes  succeeds.  But  it  must 
not  be  employed  upon  oversensitive  or  nervous  patients. 

Vegetable  Astringents 

The  vegetable  astringents  are  legion.  Almost  every  known  fluid, 
from  hot  and  cold  water  to  tea  and  clnret,  has  been  employed  in  the 
course  of  a  gonorrhea  that  terminated  in  a  cure.  These  remedies  are 
only  employed  as  injecticms  in  chronic  or  nongonorrheal  urethritis  as 
substitutes  for  the  zinc  salts.    I  am  not  enthusiastic  over  any  of  them. 
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The  foUowing  are  advised : 

^  Extr.  hydrast  fl.^  ) 

Bismuth  subcarb.  > aa  3  vj  ; 

Boroglyeerid  (25  per  cent)  ) 

Aquse  destill ad  5  vj. 

(WTiite  and  Martin.) 

IJ   Ichthyol gr.  XX  to  3  jss ; 

Aqu^ q.s.  ad  5  jv. 

(Baumann.) 

9  Berberine  hydrochlorate gr.  v ; 

Aqu»   5  viij. 

(Belfield.) 

Ointments  and  Drugs 

The  application  of  urethral  medication  in  an  oily  or  greasy  form 
W  seemed  to  many  an  ideal  way  of  treating  chronic  urethritis.  Re- 
sults hare  generally  fallen  below  expectations.  I  have  derived  no  ad- 
vantage either  from  ointments  or  soluble  bougies.  Young,^  who  has 
feriewed  the  subject  exhaustively,  employs  lanolin  as  excipient  and  uses 
the  following  formula?: 

For  cases  with  marked  epithelial  changes,  salicylate  acid  (0.5  to  1 
percent). 

For  "  less  severe  cases,"  iodoform  (10  per  cent),  silver  nitrate  (1  to 
2  per  cent),  or  boric  acid  (10  per  cent). 

For  cases  with  considerable  glandular  involvement,  protargol  (2  to 
5  per  cent),  or  bichlorid  of  mercury  (1:10,000),  or  formaldehyd 
n:r»,0O()). 

Janet,  Caspar,  Finger,  and  Bazy  are  among  the  other  advocates  of 
the  nieth<"Kl. 

Formula*  similar  to  the  above  are  made  up  as  suppositories,  to  be  in- 
serter! into  the  anterior  urethra.  1  have  not  found  them  as  useful  as 
injections. 

*  The  "  coloriess "  preparation  is  advised,  l)ut  since  this  ha-s  l>ecn  shown  to  be  but 
a  «iiiution  of  the  colorwl  dnig,  it  seems  better  not  to  employ  it.  Hydrastis  leaves  an 
tndHilfli*  yellow  Rtain  on  linen. 

'  Johnji  Hopkins  Hosp.  Reports,  1006,  XHI,  115. 


CHAPTER  XIX 
SYSTEMIC   TREATMENT    OF   ACUTE    rRETIIRAL   GONORRIIE^ 

The  cfficiK'v  of  llie  silver  albuminates  in  repressing  urethral  gon- 
orrhea leiids  inauj  praetitioners  to  forget  the  old  '^  iiiethodie  '*  treatment, 
the  su!e  nOiiiiiee  of  our  fathers*.  The  loethodie,  or  systejiiiCj  treatment  of 
acute  gonorrhea  has  indeed  heen  relegated  to  seeond  plaee ;  vet  it  is  still 
important,  not  only  wlien  repressive  loeal  treatment  i.s  iiiHjijilieahle,  hiit- 
nh{>  a.s  an  accessor j  to  this  hx'al  treatment.  Tiie  hygienie  and  dietetic 
part  of  the  treatment  is  of  tlie  utmost  importance.  If  disregarded,  thi* 
l>e8t-tli!\K"ted  efforts^  may  misearry* 


CLEANLINESS 

The  parts  should  Ije  washed  as  often  as  required,  soap  and  warim 
water  Unng  as  gcw^d  as  au  antiseptic  solution  and  more  readily  at  hand* 
The  discharge  should  l>e  kept  from  smearing  the  iinilerelothing<     If  the 
foreskin  is  long  a  little  ahsorl>ent  cotton  may  be  tucked  into  its  oritice-    ■ 
and  renewed  after  each  urinary  act,  or  the  glans  penis  may  Ite  thrust*    | 
through  a  slit  in  the  center  of  a  small  stpiare  of  gauze  until  the  slit  lies- 
snugly  behind  the  t*orona  glandis ;  thus  held  in  phiee,  the  gau7A^  is  folded     ■ 
forward  over  the  glans  p^nis,  covered  by  replacing  the  foreskin,  and  left    | 
puckered  up  and  long  enough  to  protrude  in  a  bunch  in  front  of  the? 
jm*putial  oritice.     If  the  prepuce  is  short,  an  aprun  of  old  cotton  or 
liuen  doubled  may  be  fastened  to  a  string  about  the  waist  or  pinned 
to  a  sus]Muisury  bandage,  and  the  entire  gt^nitalia  wrapped  up  in  this^    J 
or  one  of   the  tjenis  bags  furnished   by   the  shops  may   be   employed,     ■ 
tile   l>«>ttom   to  l>e   kept   supplied    with   renewed    {>nrtions   of   ahsorl»ent 
cotton.  I 

Inasmuch  as  suspension  of  the  testicles  is  advisable  as  a  preventive      ■ 
of  epididymitis,  a  **  jock-strap  "  should  be  worn.     This  acts  incidenUilly 
as  a  bag  to  contain  the  gauze  or  cotton  garnisliing  the  meatus. 

Finally,  the  patient  must  be  told  the  danger  to  his  eyes  from  con- 
tamination with  his  urethral  pus,  and  cautioned  to  touch  the  genitals  as 
little  as  possible  and  to  frash  his  hands  thoroughly  with  soap  and  waier 
every  time  he  has  touched  his  penis. 
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DIET 

The  rigorous  diet  usually  prescribed  excludes  all  alcohol,  spices, 
rich  and  indigestible  sauces  and  foods,  fruit,  coffee,  tea,  and  sparkling 
water.  I  have  found  it  of  no  benefit  to  the  patient's  urethra  to  be  so 
strict,  and  a  great  encouragement  to  his  mind  to  permit  a  greater  lati- 
tude. Alcohol,  spices,  and  condiments  must,  of  course,  be  prohibited, 
and  it  is  well  to  specify  ale,  beer,  cider,  and  ginger  ale,  besides  insisting 
that  any  substance  which  bums  the  palate  as  it  enters  the  body  will  bum 
the  urethra  as  it  issues  forth  (we  speak,  of  course,  of  chemical,  not  of 
physical  heat).  Indigestion,  whether  from  overeating  or  from  indis- 
creet eating,  is  harmful,  and  fruits,  especially  lemons  and  grape  fruit, 
as  well  as  asparagus,  are  apparently  irritating  imless  eaten  in  modera- 
tion. But  there  is  no  reason  to  prohibit  these  absolutely  nor  to  prohibit 
tea  or  coffee  at  all.  Some  sparkling  waters,  such  as  Vichy  Celestins,  are 
distinctly  beneficial. 

REST 

Physical  rest  is  most  important.  Were  it  possible  for  the  business 
of  the  world  to  be  transacted  with  all  the  sufferers  from  acute  gonorrhea 
^fi  bed,  and  were  rest  in  bed  not  the  very  worst  thing  for  the  state  of  mind 
^'f  these  same  sufferers,  it  would  be  wiser  to  place  them  all  upon  their 
'^aeks.  But,  taking  the  world  as  it  is,  the  best  plan  is  to  urge  each  patient 
^0  rest  as  much  as  may  be ;  to  ride  rather  than  to  walk,  to  sit  rather  than 
^0  stand.  Railroad  and  automobile  trips  seem,  however,  a  peculiarly 
iiijiirious  form  of  locomotion. 

SEXUAL   HYGIENE 

During  the  acute  stage  absolute  continence  is  essential,  and  this 
should  be  extended  at  least  two  weeks  after  the  cessation  of  all  discharge, 
^'ith  the  avoidance  of  anything  liable  to  induce  sexual  excitement — asso- 
ciation w^ith  women,  racy  books  and  pictures,  erotic  thoughts  et  id  genus 
^mne. 

Such  is  the  general  rule;  yet  I  have  kno\vn  patients  accustomed  to 
frequent  sexual  intercourse  to  be  constantly  distressed  by  painful  erec- 
tions unless  they  relieved  their  sexual  tension  by  cohabitation  (with  a 
condom).  Such  license  is  extremely  risky.  Massage  of  the  prostate  and 
vesicles  cannot  replace  it 

DILUENTS 

The  patient  should  drink,  between  meals  if  he  is  dyspeptic,  about 
eight  glasses  of  water  a  day.     Ordinary  drinking  water  suffices,  but,  if 
he  can  afford  it  and  it  does  not  prove  too  diuretic,  an  alkaline  diluent, 
such  as  Vichy  Celestins,  is  preferable. 
15 
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But  LfTif  ii^iiin  <^nniiiirfii  si'ns*-  must  teuipiT  routine  practice.  In 
acute  gonorrlical  cystitis  hikI  lu  very  acute  pustcri(»r  urutliriti!*  more 
Ijiirui  may  l>r  d<iue  hv  the  muscular  atniiniiig  attcudiu^  tlie  frequent 
reiictitioii  of  tlie  urinary  act  than  is  atoucd  for  hy  any  amount  of  dilu- 
tion of  the  urine. 
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The  drug?*  tluit  may  he  etfe<'t:ively  exploited  tu  coiidjat  acute  urethral 
inflauuiuitiou  Ixdong  Ui  tive  orders: 
L   Urinary  antiseptics. 
IL  Alkalies?. 

III.  Demulcents. 

IV.  Anodynes. 

V.  Balsamies. 

I.  Frixaky  Antisepttcs 

TJrinary  antiseptics,  such  as  hexamethylcuaniin,  methylene  blue, 
aalol,  benzoic  acid  and  the  Inrnzoates,  boric  acid  and  the  l>orates,  have 
littte  iuiluenee  upon  acute  urethral  intlauuuation.  Tlieuretically,  they 
ought  to  lie  of  piiramount  iuiportance,  ninee  ^ojipuration  in  a  process  al- 
ways asscK'iated  with,  indeed  caused  h}\  gt*ruis  of  one  sort  or  another; 
but  praclically  these  substances,  so  valuable  in  sup])urative  conditions 
of  the  urinary  tract  above  tlie  bladder,  are  nearly  useless  below  that 
point,  whether  because  their  bactericidal  etiiciem\v  is  slight,  or  because 
their  sujoani  in  contact  with  the  injlamed  urethral  wall  is  limited,  or 
because  the  bacteria  are  shielded  from  the  antiseptic  action  of  the  raedi- 
cated  urine  liy  the  tissues  iu  which  they  He.  The  value  of  hexameth- 
ylenauiin  an<l  of  methylene  bine  in  acute  gonorrhea  has  been  vaunted. 
In  my  opinion  it  is  slight ;  so  slight  that  it  dix-s  not  deserve  consid- 
eratiou. 

II.  Alkalies 

The  virtue  of  alkalies  in  the  treatment  of  urethral  iuflannnations  de- 
pends rather  U|x>n  the  condition  of  the  urine  than  upon  the  grade  of 
the  intiammatiou.  The  nriue,  normally  acid  and  often  dense,  is,  ipso 
facto,  liarmful  except  in  so  far  as  it  washes  the  urethra,  and  the  alkali 
is  negatively  a  very  good  thing,  but  good  only  when  require<l  to  counter- 
act  acidity.  In  other  words,  there  is  no  sfiecific  action  whatsoever  in 
the  alkalies.  They  do  not  in  the  least  control  suppuration.  If  one  had 
two  burned  hands,  and  placed  one  of  thein  in  vinegar  and  water  and  the 
other  in  a  watery  sohidon  of  bicarbonate  of  soda,  he  would  doubtless 
prefer  tlie  sensations  ex|)4*rieuced  in  the  hand  innnersed  in  the  mild  al- 
kali, and  so  it  is  with  the  urethra. 
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Patients  having  normally  bland,  alkaline,  dilute  urine,  and  there 
are  many  such,  stand  in  no  need  of  alkalies,  and,  indeed,  may  occasion- 
aDy  be  injured  by  them,  by  indigestion  or  by  having  the  urine  rendered 
too  alkaline. 

WTien,  hov^ever,  the  urine  is  brown,  dense,  overacid,  a  fortiori  if  it 
contains  uric-acid  crystals  which,  whirled  along  in  the  escaping  torrent, 
act  as  a  sand-blast  upon  the  sensitive  urethra,  an  alkali  is  balm  indeed, 
and  often  alone  quite  capable  of  affording  material  comfort. 

But  there  are  certain  conditions  to  its  use  even  in  these  cases,  a 
routine  employment  indicating  carelessness  or  incompetence  on  the  part 
of  the  surgeon.  These  conditions  are  easily  formulated.  When  the 
urine  is  acid  an  alkali  is  indicated.  If  the  urine  be  also  dense  a  di- 
uretic alkali  is  called  for;  if  light  (sp.  gr.  1.015  or  thereabouts),  the 
diuretic  quality  is  not  needed.  If  the  urine  be  alkaline,  no  alkaline 
medicine  is  needed,  for  dilution,  if  required,  can  be  produced  by  other 
means. 

Alkalies  produce  the  greatest  effect  relative  to  the  size  of  the  dose, 
if  administered  toward  the  end  of  the  second  hour  after  eating. 

Bicarbonate  of  soda  is  the  mildest  of  the  alkalies.  Its  chief  virtue 
is  that  it  aids  digestion,  while  the  other  alkalies  impede  digestion  more 
or  less.  Dose,  0.50  to  1  gram.  It  is  often  prescribed  under  the  form 
of  tablets. 

Sweet  spirits  of  niter  (spts.  etheris  nitrosi)  is  notable  for  its  ano- 
djne  rather  than  its  alkaline  properties.  It  is  chiefly  employed  for  the 
flight  irritation  of  the  bladder  so  common  in  women. 

Potassium  citrate.  Potassium  acetate.  Liquor  pofassce. — These  three 
^^Its  are  employed  more  than  any  others  as  urinary  alkalinizers.  The 
titrate  is  the  most  efficient  as  an  alkali,  but  irritates  some  stomachs,  the 
liquor  the  most  anodyne,  the  acetate  the  most  diuretic.  Therefore  the 
liquor  is  most  useful  in  acute  cases,  and  the  citrate  in  chronic  cases.  The 
acetate  is  a  stronger  diuretic  than  the  citrate,  but  I  have  found  it  also 
more  irritant  to  the  stomach.  The  dose  of  each  drug  is  about  0.5  gram 
in  a  considerable  quantity  of  water.  The  disagreeable  taste  of  the  liquor 
is  well  disguised  by  sirup  of  cinnamon. 

Bromid  of  potassium  acts  as  an  alkali  and  is  sometimes  efficient  in 
controlling  the  smarting  upon  urination. 

III.  Demulcents 

Demulcents  are  much  less  used  now  than  formerly,  but  occasionally 
are  comforting  when  combined  with  an  alkali.  To  this  class  belong  flax- 
seed tea,  gum  water  and  elm-bark  water,  the  various  teas  of  fluid  ex- 
tracts made  from  buchu,  pareira  brava,  uva  ursi,  triticum  rejK^ns,  and 
comsilk. 
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IV.  Anodynes 

Anodynes  are  called  for  to  moderate  pain  on  urination,  and  for  tWs 
bromid  of  potassium  or  the  tincture  or  fluid  extract  of  hyoflcyamus  gen- 
erally suffices.     A  favorite  old-fashioned  prescription  is: 

1?   Liq.  potassic 8.00-25.00  gr.         3  ij-vj ; 

Tr.  hyoscyami 15.00-35.00  ''  .',  sa-j ; 

Syr.  ciunanum  .  .  .q.  s.  ad  100.00  "  S  iij. 

M. 
Sig. — Teaspoouf ul  in  water  two  hours  after  each  meal. 

For  intense  chordee  lupulin  in  doses  of  2  to  4  grams  taken  upon  re- 
tiring is  sometimes  eifective,  or  a  similar  dose  of  the  bromid  of  potas- 
sium. The  coal-tar  products  are  useless.  Codein  feeble,  opium  risky. 
Hot  water  is  a  good  preventive,  cold  water  a  quick  relief  (as  stated  be- 
low).   The  patient  should  sleep  lightly  clad  in  a  cool  room. 

For  Painful'  Urination. — The  anodyne  mixture  given  above  is  excel- 
lent. Codein  or  broniids  may  be  added  for  a  severe  case  of  acute  cystitis. 
It  is  an  advantage  to  instruct  the  patient  suffering  from  this  complica- 
tion not  to  empty  his  bladder  completely,  but  to  let  the  last  of  the  urine 
dribble  away  w^ithout  the  aid  of  the  distressful  piston  stroke.  The  in- 
struction is  hard  to  follow,  but  it  may  afford  great  relief.  The  uses  of 
water  in  this  connection  are  mentioned  below.  The  role  of  the  prostate 
must  not  be  forgotten,  and  if  all  else  fails,  local  treatment  (p.  230)  or 
even  operation  may  be  resorted  to. 

Hot  wafer  is  of  value  in  various  ways.  When  the  pain  on  urination 
is  intense  it  may  l>e  somewhat  mod(»rated  by  immersing  the  penis  in  very 
hot  water  and  urinating  into  it.  Prolonged  soaking  of  the  penis,  just 
before  retiring,  in  water  as  hot  as  can  be  borne,  will  often  prevent  or 
moderate  chordet*  during  the  night. 

A  hoi  hip  hath  is  full  of  comfort  for  the  patient  with  any  form  of 
acute  prostatic,  vt^sical,  or  seminal  vesicular  inflammation.  Such  a  bath 
may  be  rejx^ated  every  f(»w  hours.  It  should  be  short,  not  lasting  more 
than  five  minutes.  The  te!ii]H*rature  of  the  water  to  begin  with  should 
be  near  104°  F.,  and  after  the  patient  is  in  the  bath  more  hot  water 
should  Ik?  added  until  the  teiuiHTature  of  the  bath  is  as  high  as  he  can 
tolerate. 

Irrd  water  is  useful  when  the  ]>enis  is  ere<*t  and  in  chordee,  but  not 
when  th(»  ]H»nis  is  relaxcMl  lK'f<»re  retiring,  as  this  rather  enccmrages  erec- 
tion later  in  the  night.  In  elu^rdee  the  patient  naturally  urinates  at 
once,  if  he  can,  and  then  l)y  pouring  iecul  wat(»r  over  his  turgid  and  un- 
ruly meuilHT,  or  bv  ])laeing  it  alongside  a  eold  ])i(K»e  of  metal,  he  strives 
to  reduce*  it  to  subji^'tion.     To  break  a  ehordcn*  is  to  invito  stricture. 
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V.  Balsamics 

Some  form  of  balsamic  should  be  administered  throughout  the  acute 
stage  of  gonorrheal  urethritis.  It  may  or  may  not  be  obviously  bene- 
ficial in  a  given  case,  but  it  is  never  harmful  if  the  single  rule  is  ob- 
seired,  that  the  medicine  should  never  disagree  with  the  patient's  diges- 
tion.   In  order  to  benefit  the  urethra  it  should  not  upset  the  stomach. 

The  products  of  the  synthetic  laboratory,  such  as  gonosan  (two  cap- 
sules three  times  a  day),  arrhovin  (same  dose),  or  santyl  (same  dose), 
are  perennially  hailed  as  a  prodigious  advance  over  the  old  crude  method 
of  balsamic  medication.     Careful  trial  of  the  drugs  cited  has  not  con- 
vinced me  that  they  are  any  more  or  any  less  potent  than  the  more 
familiar  drugs  contained  in  the  capsules  compounded  by  American  firms. 
Among  the  older  balsamics  oil  of  yellow  sandalwood,  balsam  of  co- 
paiba, cubeb,  and  oil  of  wintergreen  are  tlie  only  ones  of  proven  value. 
Eucalyptol,  kava-kava,  matico,  pichi,  and  many  others  are  variously 
rated,  but  are  not  generally  employed. 

If  sandalwood  oil  in  small  quantity  gives  a  man  so  severe  a  pain  in 
his  back  that  he  can  neither  exercise  nor  slwj),  and  if  copaiba  in  moder- 
ate dose  so  upsets  his  stomach  that  he  is  constantly  semi  nausea  ted,  or  if 
lie  easily  gets  copaibal  erythema,  he  certainly  cannot  derive  pro^x^r  ad- 
vantage from  these  drugs,  and  it  is  folly  to  push  th(»ni.  But,  on  the  other 
hand, when  the  balsams  agree  they  are  ex(x:»edingly  helpful,  and  their  dose 
may  be  pushed  with  advantage  up  to  the  limit  of  satisfactory  digestion. 
Sandalwood  Oil. — The  preparation  made  from  yellow  sandalwood 
is  probably  better  than  that  made  from  the  red,  but  both  have  merit 
The  oil,  however,  is  expensive,  and  often  adulterated.  Modern  fastidi- 
ousness demands  that  it  be  prescribed  at  meal  times  in  capsules,  and  the 
markets  are  flooded  with  these,  soft  and  hard,  containing  5  and  10 
minims,  and  in  all  sorts  of  combinations  with  other  balsams  and  with 
salol,  with  pepsin,  etc. 

The  dose  of  sandalwood  oil  should  l)e  at  least  0.7  gram  (10  minims) 
three  times  a  day.  (It  may  be  pushed  to  2  grams  (30  minims)  four 
times  a  day;  rarely,  however,  is  so  much  required.)  Even  the  lowest 
dose  sometimes  upsets  digestion  or  ^ives  the  distressing  pain  in  the 
back,  which  calls  for  a  diminution  in  dose  or  a  change  of  drug. 

If  a  liquid  be  preferred  to  a  capsule  the  alkali  and  balsam  are  easily 
combined. 

I?   Potass,  citrat 8.00-25.00  gni.  o  ij-vj  ; 

Oh  santal 15.00-25.00    "  3  jv-vj ; 

Syr.  acaciae 30.00  ''  5  j ; 

Aquae  month,  pip.  q.  s.  ad  100.00  "  5  iij. 

M.  Shake. 
Sig. — Teaspoonful  in  water  two  hours  after  eating. 
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Copaiba  may  he  prescribed  (4  to  10  grams)  instead  of  sandalwcKwl ' 
oil  ill  this  coiiibinalioH  late  rather  than  earlj  in  the  disea*3e,  and  fluid 
extract  of  hyoscyanms  or  deodorized  rincture  of  opium  if  required  as  an 
anod™e.  ^ 

This  dose  is  easier  to  take  than  the  time-Lonored  Lafayette  uiix-H 
tiire — Heaven  knows  why  that  warrior  allowed   hh  name  to  beeomeH 
attached  to  anch  a  eomponnd  !~and  the  eitnite  of  jjotash  seems  to  do™ 
better  work  than  the  nitcT  and  tlie  li<]nor  i)otassie  of  that  mixture,     Bi- 
carlKmate  of  soda  may  substitute  the  eitrate  of  potash  when  a  diiiretie,B 
effect  is  not  desired,  and  wintergreen  or  licoriee  flavor?!  lie  substituted 
for  the  mint.     Copaiba  more  than  sandalwofMl  oil,  however,  demands 
the  capsular  form  of  administration.      It  often  nauseates,  sometimes 
occasions  diarrhea. 

CopQibal  cry  ike  ma  c<msists  in  the  apjxiarance  of  closely  aggregated, 
slightly  elevated,  red  blotches  scattered  over  the  wdiole  trunk.  They  itch 
and  are  hot  and  tingling,  like  urticaria — features  distinguishing  this 
eruption  from  roseola,  with  whieli  the  timid  are  prone  to  confoimd  it. 
It  is  easily  cured  by  a  discontinuance  of  the  drug,  an  alkaline  laxative, 
a  few  warm  baths  containing  some  bicarbonate  of  soda  (3  oiinceii  to  10 
gallons),  dusting  the  body  with  powdered  talcum,  and  applying  twice 
a  day — 

^  Acidi  carbolici  ..*,*, \M)  gm.         o  j  ; 

Spts.  reet  ,  .  * \mm    "  5  v  ; 

Aqute q.  s.  ad  250.00    *'  5  viij. 

M. 

Sig.— Lotion. 

Or, 

1}    ileuthul * 4.00  grn.  5  j  ; 

Spts,  rect 50.00    *'  5  jss ; 

Aqme ad  100,00    "  5  iij- 

Sig. — Ijr>tion. 

When  copiiiltal  erythema  appears,  the  patient  feels  ill,  has  fever,  etc., 
and  I  be  discharge  diminishes  greatly  or  ceases.     But  it  returns  as  the| 
eruption  fades.    The  erupt i(Ui  d^»es  not  mean  that  tlie  drug  must  be*  given] 
up  entirely,  Imt  only  tliat  it  must  be  considerably  retluced  in  quantity. 

The  headaclie  an«l  giddiness,  and   Hie  urticaria  caused  by  copaibas] 
need  only  Iw?  mentioned.     They  are  due  to  indigestion. 

Cttheb  is  a  stimulant  as  well  as  a  balsamic.     It  agrees  with  mostj 
stomachs,  but  in  large  dose  sometimes   irritates  the  bladder  slightly. 
Hence,  it  is  more  applicable  to  tlie  declining  than  to  the  advancing  stage' 
of  urethral  inflammation.     The  pow^der  is  often  spoken  of,  but  rarely 


^ 
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given,  in  this  country.  The  fluid  extract  is  better,  in  half-teaspoon-  to 
teaspoonf ul  doses,  hot ;  the  oleoresin,  in  capsules,  perhaps  best  in  the  dose 
of  0.3  to  1  gram  (5  to  15  minims)  (1  to  3  capsules). 

Wintergreen  oily  or  its  synthetic  substitute,  the  salicylate  of  methyl, 
in  0.75  gram  (10-minim)  capsules,  one  or  more  at  a  dose,  seems  helpful 
in  some  cases  of  subacute  urethritis,  esi)ecially  in  rheumatic  subjects, 
and  eucalyptol,  in  5-minim  capsules,  one  or  two  at  a  dose,  if  there  be 
much  debility,  especially  for  chronic  malarial  cases.  Matico  seems  a 
fancy,  and  is  generally  used  in  combination  with  something  else,  while 
pichi,  at  one  time  fashionable  and  seemingly  astringent,  appears  to  have 
been  lost  of  late. 

Fluid  extract  of  kava-kava  in  0.5-  to  2-gram  doses  is,  apparently, 
sometimes  helpful. 

The  balsamic  remedies  have  been  found  ineflFective  when  administered 
locally.  They  undergo  a  change  in  passing  through  the  kidney.  Most 
of  tliem  give  an  especial  odor  to  the  urine.  The  excreted  urine  exercises 
a  local  action  ^  upon  the  inflamed  surface  of  the  urethra ;  consequently 
the  balsams  are  useless  in  female  gonorrhea,  unless  the  urethra  or  blad- 
der be  involved. 

INSTRUCTIONS   TO    PATIENTS 

Of  late  years  the  commendable  practice  has  arisen  of  distributing 
to  dis|)ensary  patients,  suflFering  from  venereal  diseases,  a  card  indicat- 
ing the  chief  dangers  of  the  disease  and  the  precautions  they  jxjrsonally 
must  take  to  encourage  sjxjedy  cure  and  to  protect  their  follows.  The 
following  list  for  this  pur[)ose  is  copied,  with  but  few  minor  changes, 
from  that  eini)l()ye(l  by  Follen  Cabot: 

Instmctions  to  Those  Having  Qonorrhea  or  "  Clap." — (ionorrliea  or 
"  dap  "  is  a  local  contagious  disease  wliich  re(iuire8  treatment  until  the 
physician  pronounces  you  cured. 

To  avoid  infecting  others  and  to  prevent  coniplicationft,  a  bubo,  stric- 
ture, swollen  testicles,  etc.,  the  following  rules  should  be  ohserved: 

1.  During  the  first  few  weeks  walking  should  he  limited.  When  the 
discharge  is  profuse  you  should  keep  off  your  feet  as  much  as  possible. 

2.  Do  not  use  alcohol  in  any  form,  as  it  always  prolongs  the  disease. 


*  As  has  been  proved  when  larj^c  fistuhi  in  the  floor  of  the  urethra  permitted  the 
urine  to  be  turned  off,  the  part  behind  the  opening  getting  well  first,  and  the  anterior 
urethra  being  subsequently  cured  by  injection  with  the  patient's  own  urine,  freshly 
passed  and  full  of  modified  copaiba.  1  do  not  know  that  this  has  been  demonstrated 
except  for  copaiba:  and  yet,  strangely  enough,  Steinschneider  and  Schaeffer  (cited 
by  S^)  found  that  the  urine  of  patients  who  had  taken  copaiba  or  salicylate  of  soda 
did  not  show  bactericidal  qualities — while  iodid  of  potassium  possessed  more  merit 
in  this  respect. 
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Drink  milk,  tea,  coffee,  and  from  six  to  eight  glasses  of  water  during^ 
the  day. 

3.  Avoid  all  sexual  relations  until  you  have  been  pronounced  cured  by^ 
your  physician,  as  the  disease  may  be  given  to  a  woman  even  after  the  dis~ 
charge  has  apparently  ceased.  When  it  is  present  you  should  avoid  sexual 
excitement,  as  erections  always  aggravate  the  disease. 

4.  Always  wash  the  hands  after  handling  the  parts.  The  discharge,  if 
carried  to  the  eyes,  will  cause  blindness. 

6.  Sleep  alone,  and  be  sure  that  no  one  uses  any  of  your  toilet  ariicles, 
pari;icularly  towels  and  wash  cloths. 

6.  Never  lend  your  syringe  to  anyone,  and  as  soon  as  you  are  well 
destroy  it. 

7.  Be  sure  that  the  bowels  move  every  day.  If  they  are  inclined  to  be 
constipated,  take  a  laxative. 

8.  Do  not  use  mustard,  pepper,  horseradish  or  stimulating  sauces  on 
your  food.    Do  not  drink  ginger  ale. 


CHAPTER   XX 

LOCAL  TREATMENT   OF  ACUTE  GONORRHEA 

The  local  treatment  of  acute  gonorrhea  comprises  five  entirely  dis- 
tinct subjects,  viz. : 

The  Preventive  Treatment. 

The  Abortive  Treatment. 

The  Repressive  Treatment. 

The  Terminal  (Expectant)  Treatment 

The  Treatment  of  Complications. 

THE  PREVENTIVE  TREATMENT 

The  man  who  practiws  promiscuous  coliabitation  sooner  or  later 
catches  gonorrhea  in  spite  of  every  prwautioii.  Though  the  condom  is 
a-^iually  a  safeguard,  it  sometimes  breaks,  and  ona*  in  a  great  while  one 
is  consulted  by  a  victim  who  alleges  he  was  infected  in  spite  of  its  pro- 
tection. The  infection  in  such  cases  doubtless  results  from  preliminary 
skirmishing. 

Some  measure  of  safety  is  afforded  by  urination  and  thorough  wash- 
ing with  soap  and  water  immediately  after  cohabitation.  To  this  any 
one  of  the  following  therapeutic  measures  adds  a  far  greater  assurance 
of  safety : 

Instillation  into  the  meatus  of  a  few  drops  of  20  per  cent  argyrol  or 
5  per  cent  protargol. 

Irrigation  of  the  anterior  urethra  with  permanganate  of  potassium 
(1:1,000). 

Injection  and  retention  for  five  minutes  of  20  per  cent  argyrol  or  1 
per  cent  protargol. 

The  safety  afforded  by  any  of  these  is  approximate  but  not  absolute. 
The  treatment  should  be  employed  within  twelve  hours  of  the  contact 
and  should  not  be  repeated.  A  traumatic  urethritis,  lasting  a  day  or 
two,  may  result. 

THE   ABORTIVE   TREATMENT 

In  the  production  of  chronic  urethritis  the  abortive  treatment  has 
taken  the  place  of  the  sound  of  our  forefathers. 
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In  exceptional  eases  it  is  possible  to  abort  gonorrhea.  Indeed,  in 
some  cases  gonorrhea  almost  aborts  itself.  But  it  is  (Umost  impombU 
to  abort  a  first  gonorrhea,  and  often  impossible  to  abort  subsequent  at- 
tacks. After  exi)erimenting  with  every  method  of  aborting  gonorrhea  I 
ever  heard  of,  it  is  my  present  conviction  that  the  surest  way  to  aboH 
gonorrhea  is  not  to  try  to  abort  it.  The  repressive  treatment  every  now 
and  then  results  in  a  rapid  cure.  Last  winter  I  had  the  pleasure  in  a 
single  week  of  curing  three  cases  of  acute  true  gonorrhea,  two  of  them 
within  seven  and  a  third  within  twelve  days  of  its  inception.  But  I 
treated  no  two  of  them  alike;  they  were  all  secondary  gonorrheas.  I 
made  no  attempt  to  abort  any  of  them,  and  in  the  six  months  since  that 
time  I  have  cured  but  one  case  within  four  weeks. 

In  contradiction  to  my  own  opinion,  let  me  quote  excellent  authority 
as  follows : 

It  is,  therefore,  clear  tliat  tlie  abortive  treatment  should  not  be 
attenij)tcd  except  in  the  very  earliest  period  of  a  gonorrhea — that  is,  when 
the  tickling  of  the  meatus,  the  drop  of  clear  or  slightly  cloudy  discharge, 
made  up  of  mucus  and  epithelium,  and  the  extracellular  position  of  the 
gonococci  denote  that  the  inflammatory  process  has  not  extended  deeply. 
A  red  or  inje^cted  meatus  with  swollen,  everted  lips,  a  turgid  glans,  marked 
ardor  urinas  and  particularly  free  punilent  swretion,  constitute  absolute 
eontra-indications  to  this  treatment,  even  if  the  case  is  seen  early  in  its 
course.  The  injection  should  \)c  made  of  5  grains  of  protargol  to  the 
ounce  of  distilled  water.  This  is  not  strong  enough  to  produce  an  inflam- 
mation of  sufficient  depth  and  intensity  to  l>e  followed  by  subsequent  cica- 
tricial contraction.  The  patient  first  urinates,  and  has  ten  dro|>s  of  a  4 
per  cent  solution  of  eucaine  injected  into  the  urethra.  Into  the  meatus,  the 
lips  of  which  are  held  open,  si»veral  drops  of  the  protargol  solution  are 
allowed  to  fall.  Then  the  nozzle  of  tiie  syringe  is  introduced  and  about 
one  dram  of  tiie  solution  is  injected,  luid  is  held  in  for  three  minutes  by 
withdrawing  the  syringe  and  coni])ressing  the  meatus.  This  injection  is 
rei)eated  every  two  hours:  each  time  the  ounce  bottle  becomes  half  empty 
it  is  filled  to  the  top  with  distille<l  water.  At  the  end  of  the  first  day  the 
dilution  lKK*omes  1  to  '^00,  at  the  cml  of  the  second  day  1  to  800,  at  the  end 
of  the  third  day  1  to  .'^,?()0.  The  dischar^iro  diminishes  and  becomes  mucoid, 
the  ^oncK'Occi  disappear,  and,  if  the  treatment  prove  successful,  there  may 
be  complete  riH'Overy  in  seven  days.  Kven  thoupjh  the  gonococci  disappear, 
a  slight  (lischar«?c  (»ftcn  persists.     (\Vhit«?  and  ^lartin,  eighth  edition.) 

r>ierlu»ff  ^  reviews  the  opinions  of  various  authoriti(»s,  and  claims  .50 
|MT  cent  cure  for  the  following  ino<litication  of  the  method  of  Frank  and 
Lewin  (who  report  4r>  per  cent  cures)  : 
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A  microscopical  examination  of  the  secretion  was  first  made.     If  the 
discharge  was  slight^  and  if  the  majority  of  the  gonococci  still  were  extra- 
cellular, then   the  protargol   solution  was  employed   in  the   strength   of 
i  to  i  per  cent.     If  the   discharge  was  at  all  pronounced,  or  if  the 
greater  part  of  the  gonococci  were  intracellular,  then  a  ^  to  ^  per  cent 
fiolution  was  used.     The  method  was  employed,  naturally,  only  in  those 
cases  in  which  the  second  urine  was  clear.     After  urination,  the  urethra 
was  anesthetized   by   an   injection  of   a   mixture  of   4   c.c.   of  a   1-per- 
cent cocain  solution  and  4  c.c.  of  a  l-jjer-cent  protargol  solution.     After 
this  the  anterior  urethra  was  cleansed  with  150  c.c.  of  the  protargol  solution. 
Following  this,  an  irrigation  of  the  whole  urethra  was  made,  according  to 
Janefs  method,  with  150  c.c.  of  the  solution.    The  patient  then  emptied 
his  bladder  of  the  irrigated  fluid.     This  irrigation  of  the  entire  urethra, 
with  immediate  emptying  of  the  fluid,  was  repeated  from  one  to  three  times 
in  the  same  sitting,  so  that  the  urethra  was  flushed  four  to  eight  times. 
In  addition,  the  patient  was  given  a  solution  of  protargol,  i  per  cent, 
with  which  he  was  instructed  to  inject  three  to  five  times  during  the  day, 
and  to  retain  the  fluid  ten  minutes  each  time.    During  the  succeeding  da3'8, 
if  the  gonococci  had  disappeared,  the  strength  of  the  solution  and  the  quan- 
tity of  fluid  injected  were  diminished,  to  be  suspended,  if  the  result  was 
positive,  on  the  fourth  or  fifth  day,  at  the  latest.     The  injections  by  the 
patient  were  also  diminished  and  suspended  in  a  similar  manner.    Then 
followed  the  usual  provocative  tests  and  control  examinations. 

Kreissl  employs  the  following  treatment  for  every  case  of  acute  ure- 
thritis of  less  than  two  days'  duration : 

After  irrigating  the  anterior  urethra  with  a  hot  ])oric-acid  solution  a 
constricting  rubber  band  should  be  placed  around  the  penis  at  the  peno- 
scrotal junction,  and  one  dram  of  a  4-per-ccnt  protargol  solution  in- 
jected and  retained  for  five  minutes.  For  irrigation  with  the  boric-acid 
solution  a  piston  syringe  and  a  sterile  elastic  catheter  should  be  used.  No 
pressure  to  distend  the  urethra  should  be  applied  and  the  fluid  should  com- 
mence flowing  through  the  catheter  before  it  enters  tlie  urethra,  whereby 
the  dissemination  of  infectious  material  is  avoided. 

During  the  following  eight  days  the  anterior  urethra  should  be  irrigated 
in  the  same  manner  with  a  pint  of  a  1:3000  hot  nitrate-of-silver  solution, 
once  a  day.  The  discharge,  if  there  be  any,  is  examined  microscopically 
every  day.  If  no  gonococcus  be  present  in  the  last  five  specimens,  the  treat- 
ment may  then  be  discontinued;  otherwise,  the  systematic  treatment  for 
gonorrheal  urethritis  should  be  commenced. 

Cham]iion  ^  has  cured  a  number  of  cases  by  injecting  a  2-per-cent 
solution  of  silver  nitrate  while  pinching  the  urethra  at  a  depth  of  two 
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inches.  The  solution  is  perniitted  to  escape  immediately,  and  after  Bim^ 
interval  of  four  or  five  minutes  2  per  cent  cocain  is  injected  and  retained 
until  the  pain  begins  to  diminish.  One  similar  treatment  is  given  oii^ 
each  of  the  two  days  following,  but  1  jxir  cent  silver  nitrate  is  used  oim_ 
these  occasions* 

Excellent  results  are  also  attributed  to  permanganate  employed  iim 
the  routine  way  as  described  below. 

REPRESSIVE   TREATMENT 

The  repressive  treatment  of  acute  gonorrhea  consists  in  the  employ- 
ment of  local  treatment  calculated  to  control  the  inflammation;  but  with 
the  prime  object  of  lessening  the  symptoms,  the  complications,  and  the 
pros|>ects  of  chronicity,  not  of  cutting  sh»»rt  the  acute  attack.  The 
systemie  treatmejit  descril«?d  in  (^hapter  XIX  is  always  employed. 
Repressive  treatment  oceasionally  and  quasi-aceidentally  results  in 
abortion  of  gon*)rrhea,  Indccfl,  1  Ini^ieve  it  so  results  quite  as  often 
as  the  abortive  trcHtuicuts  detailed  alxtvcj  while  it  has  the  supreme 
advantage  of  leaving  those  cases  that  are  ufii  aborted  smithed  rather 
than  irritated  ami  in  the  l)est  jKissihle  cuuditiou  to  weather  the  weeks 
to  come. 

Cases  Suitable  to  Bepressive  Treatment.-- I  he  j>bysieian  un- 
familiar with  the  local  trciitrueut  of  urethral  disease  can  exjx»ct  but 
little  success  witli  the  repressive  treatment  of  g(.jnorrhca.  The  exj^ectant 
treatuK^nt  will  give  him  better  results. 

The  physician  moderately  familiar  with  the  subject  should  under- 
take this  treatment  with  fear  and  treiubliug.  lie  should  apply  it  at  first 
only  to  cases  that  he  can  absolutely  control^  who  apply  for  treatment 
during  the  initial  stage  of  the  disease,  before  the  meatus  is  much  swob 
len,  the  discharge  frankly  jnirulent,  the  deej)er  portions  of  the  urethra 
infected,  or  the  pain  on  uriuatiou  or  erection  at  all  marked.  This  ad- 
mits most  cases  innn  one  to  three  days  old. 

The  exjxirt  will  determine  how  far  his  [personal  success  permits  him 
to  disregard  the  ahnvc  ruh's,  None  of  them  are  absolute  to  him,  so  long 
as  he  proceeds  geutly  aud  is  in  no  hurry  to  get  the  patient  w*ell. 

Choice  of  Repressive  Treatment. — There  are  two  entirely  dis- 
tinct ty|x*s  u{  i*t_qu-essive  treatment,  viz.;  injection  of  organic  silver  salts 
aufl  irrigati<»n  with  |M>taHsimii  jk  rmanganate.  ( Vrtaiu  practitioners  em- 
ploy them  simultaneously.  In  niy  experience  the  silver  salts  have  proven 
distinctly  sujierior  to  the  permanganatje  (w^liich  I  used  exclusively  for 
three  years),  and  are  mwf  efliraeinus  wheu  used  alone.  Peruumganate 
reduces  the  inflammation  uiueh  more  rapidly  and  clears  the  urine  far 
more  brilliantly  than  the  silver  salts,  but  gives  a  much  larger  proi^ortion 
of  chronic  gonorrheas. 
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Organic  Silver  Salts 

ABontine  Treatment. — I  usually  employ  10  per  cent  argyrol 
throughout.  The  patient,  after  urinating,  injects  8  cc.  of  this  into  the 
urethra  at  least  three,  at  most  four,  times  a  day.  The  intervals  are  made 
as  even  as  possible,  and  no  interval  of  less  than  three  hours  is  permitted. 
The  injection  is  retained  ten  minutes  by  the  watch,  unless  this  excites 
pain,  in  which  event  the  duration  may  be  reduced  to  five  or  even  three 
minutes  (or  the  strength  of  the  solution  reduced). 

The  patient  reports  every  day  or  every  other  day  for  the  first  week 
and  but  twice  a  week  thereafter,  until  in  the  fourth  or  fifth  week  the  time 
for  terminal  treatment  arrives. 

If  all  goes  well,  the  discharge  disappears  in  from  one  to  three  days. 
The  first  urine  becomes  almost  clear,  but  never  quite  sparkling.  The 
second  urine  remains  sparkling.    There  are  no  subjective  symptoms. 

In  from  five  to  ten  days  there  is  often  a  sudden  change  for  the  worse. 

The  discharge  increases,  the  urine  becomes  more  purulent,  there  may 

be  some  swelling  at  the  meatus,  and  pain  on  urination  and  injection. 

This  indicates  either  that  the  urethra  is  irritated  by  the  injections  or 

that  the  gonorrhea  is  escaping  control.     Injections  should,  therefore,  be 

completely  stopped.    Twenty-four  hours  later  the  patient  reports.     The 

symptoms  are  either  better  or  worse.     The  discharge  is  examined  for 

gonococci. 

If  the  symptoms  have  diminished  and  no  gonococci  are  found,  no 
injections  are  given  and  the  patient  reports  daily,  each  day  carrying 
home  two  slides  to  be  smeared  with  the  morning  discharge  and  examined 
for  gonococci.  So  long  as  he  continues  to  improve  and  gonococci  do  not 
appear,  no  more  local  treatment  is  given.  If  gonococci  reappear  the  in- 
jections are  resimied  as  before.  If  they  do  not,  and  the  urine  does  not 
become  sparkling  in  three  or  four  days,  a  few  irrigations,  once  a  day, 
with  permanganate  complete  the  cure.  If  the  urine  remains  sparkling 
for  four  days  the  patient  is  probably  cured.  He  is  dismissed  for  three 
days  and  the  cure  verified  in  the  usual  way  (p.  184). 

If  the  symptoms  have  diminished  but  gonococci  reappear,  the  treat- 
ment by  injection  is  resumed. 

If  the  symptoms  have  increased  or  remained  stationary,  gonococci 
will  almost  invariably  be  found.  The  decision  whether  or  not  to  aban- 
don the  repressive  treatment  now  depends  upon  the  patient's  condition. 
He  should  be  treated  as  though  this  were  his  first  visit,  by  injections  or 
by  expectant  treatment. 

At  the  end  of  the  first  or  second  week  1 :  200  protargol  solution  may 
be  substituted  for  the  argyrol.     Its  sole  advantage  is  cleanliness. 

At  the  end  of  the  third  or  fourth  week  an  anterior  irrigation  of  per- 
manganate may  be  substituted  for  one  of  the  silver  injections  every  day 
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or  every  otlur  day.  If  tliis  sf<mi8  to  reduce  the  amount  of  pns^  llift 
patient  is  given  an  injection  of  xinc  acetate  or  jK?nnangunur4>  U>  ua^e  od« 
a  day,  whik*  contininn|j;  to  use  the  silver  salt  twice  a  day.  He  shaQ  U 
carefully  instructed  not  to  retain  the  zinc. 

This  hrings  us  to  the  terminal  treatment  (p.  22C1), 

If  tlie  Case  is  Seen  Very  Early — If  tlie  case  is  sc^n  at  the  very  otiiiri, 
a  mild  atteiupl  nt  idK»rtiun  may  Ix;  made  hy  apj»lyin^  the  argjTol  in  :;0 
per  cent  solution  four  to  six  tiui<*9  a  day  (hut  no  oftener)  for  tan  min- 
utes. This  eun  W-  continued  for  no  lon^r  thnn  two  days,  after  wbicb 
the  injection  is  sto|jjH^d  ff>r  twenty-four  hours  and  the  treatment  con- 
tin  ued  as  alH>ve  indicated. 

If  Seen  Very  Late, —  If  the  case  is  not  seen  until  it  is  wi-ll  undiT  wty^ 
local  treatment  will,  of  course,  lie  l»egun  very  gingerly,  nsing  5  pr  cent 
arg;sTol  for  two  or  three  minutes  only  for  the  first  day  or  two,  until  the 
gensitiveness  of  the  uri^thra  ahat^es  sufficiently  to  permit  of  stronger  and 
louf^er  inje<'ti<ins. 

Treatment  of  the  Posterior  Urethra, — ^The  urine,  passed  in  two  glasaeft, 
is  carefully  examined  at  each  vi.sit     The  first  ap|>t*arance  of  bazixKi^M 
(due  to  pus)  in  the  second  urine  passed  shows  involvement  of  the  pf^l 
terior  urethra.     This  occurs  in  less  than  half  the  cases.     It  most  be 
treated  as  follows: 

If  the  anterior  urethritis  is  not  very  well  controlled,  no  treatment 
of  the  posterior  urethra  is  required  at  the  first  apfK^arance  of  pus  in  the 
second  urine,  Ivocal  treatment  of  the  anterior  urethra  is  continued,  and 
if  this  promptly  hrings  the  anterior  inflammation  imdcr  control,  the  poa- 
terior  urethra  is  attacked  as  deserilied  l>eIow.  If  the  anterior  urethritis 
is  not  controlled  l)efore  the  posterior  urethra  l»egins  to  show  subjecti^T 
symptoms,  the  physician  must  elect  rme  of  two  courses,  in  accord  with 
his  prospect  of  succes,s.  If  the  anterior  urethritis  is  quite  uncontrolled 
the  repiTssive  treatment  should  l>e  ahandoned ;  if  there  is  still  prospect 
of  controlling  it,  the  pmterior  urethra  should  he  attacked,  as  described 
below.     When  in  doubt  stop  all  local  trt^atment. 

If  the  anterior  urc»thritis  is  well  control Ic^d  when  pus  first  shows  in 
the  second  urine,  tlie  pisteritir  urethra  should  Im»  promptly  attacked  with 
instillations  once  or  twice  a  day  of  20  per  cent  ar«:^yrnl,  1  c,c.  to  a  doee; 
or  0,5  |)er  cent  protargtd,  0,5  (\c. ;  *>r  0.2  p*r  ct^nt  silver  nitrate,  0.2  c-C 
(3  minims),  once  a  day;  or  by  posterior  irrigation  (very  small  catbetirr 
or  very  gentle  force)  with  protargi*l  (1:2,000),  argyro]*(l  per  C4?nt), 
or  pTuumganate  (1  :  .^,000),  once  a  day. 

The  selei'tion  of  treatment  for  the  posterior  urethra  dejientls  upon 
the  experience  of  the  physician  and  the  previous  history  of  the  patient 

If  the  pfisterior  urethritis  lH*gins  to  show  symptoms  in  spite  of  this 
treatment,  the  patient  may  Ijc  put  to  bed,  hot  sitz  baths  or  rectal  douched 
administered  twice  a  day,  and  tbe  trtmtment  continued*     If  the  s^iup- 
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toms  still  progress,  or  if  the  patient  is  unable  to  rest,  all  local  treatment 
should  be  discontinued,  and  the  case  treated  as  one  of  acute  posterior 
urethritis. 

Criterion  of  Snccess. — The  test  of  the  success  of  repressive  treatment 
is  diminution  and  disappearance  of  the  patient's  subjective  symptoms 
(pain  or  discomfort).  The  patient  must  be  impressed  with  the  fact  that 
the  success  or  failure  of  the  treatment  is  in  his  hands,  and  that  the  sign 
of  danger  is  pain,  the  cause  of  pain  trauma.  He  must  be  gentle  in  inject- 
ing, gentle  in  compressing  the  meatus,  and  should  not  repeat  an  in- 
jection in  case  a  first  effort  fails. 

Pain  is  never  the  same  in  any  two  cases.  To  say  that  an  injection  of 
argyrol  to  be  efficient  should  be  painless,  is  obviously  untrue.  But  each 
mcessive  injection  should  be  less  painful  thnn  its  predecessor,  and  the 
appearance  of  any  new  or  increased  pain  at  any  time  is  the  one  signal 
that  calls  for  immediate  considtation. 

When  Treatment  Fails. — If  pain  does  not  diminish  with  repeated  in- 
jections, or  if  posterior  urethritis  becomes  uncontrollable,  all  local  treat- 
ment must  be  stopped.  The  occurrence  of  periurethral  abscess,  balanitis, 
or  lymphangitis  does  not  call  for  cessation  of  local  treatment. 

Other  Methods  of  Treatment.— To  develop  a  system  of  repres- 
sive treatment  for  acute  urethral  gonorrhea  takes  a  year  or  more  of  per- 
sonal experience.     During  that  time  one's  practice  incessantly  varies, 
and,  having  developed  a  system,  the  variation  continues.     New  impres- 
sions are  received  from  each  case,  and  scarcely  any  two  cases  are  treated 
in  the  same  way.    Therefore  the  practice  of  no  two  men  can  positively 
agree.     The  following  methods  of  repressive  treatment  are  therefore 
copied  directly  from  the  various  authorities  named.  ^ 
Kreissl  says : 

Inject  i  per  cent  solution  of  protargol  and  retain  it  for  one  minute, 
repeating  the  treatment  every  two  hours  during  the  day  and  twice  during 
the  night.  .  .  . 

After  three  days  a  \  per  cent  solution  should  be  injected  every  three 
hours  during  the  day  and  once  during  the  night.  At  the  end  of  the  first 
week  the  strength  may  be  increased  to  \  \)qv  cent,  to  be  injected  every  four 
hours  and  retained  for  five  minutes,  while  the  night  injection  may  be  dis- 
continued. At  the  beginning  of  the  tliird  week  the  same  sohition  may  be 
injected  three  times  a  day  and  retained  for  ^wa  minutes  at  a  time.  At  the 
beginning  of  the  fourth  week,  when  the  secretion  will  be  found  to  contain 
mostly  epithelial  cells,  no,  or  but  a  few,  leuco<*ytes,  and  no  gonococci,  an 
astringent  and  mild  antiseptic  may  he  substituted  for  the  morning  and 
noon  injection  with  protargol,  but  the  latter  should  still  be  used  before 
retiring. 

'  Most  text-books  are  so  totally  indefinite  as  not  to  merit  quotation. 
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Klotz  *  makes  retrograde  injections  with : 

A  somewhat  enlarged  edition  of  the  old  Braun's  intrauterine  syringe. 
It  is  made  of  hard  rubber  with  a  glass  barrel  of  about  3  c.c.  capacity;  the 
syringe  ends  in  a  blunt  conical  point,  which  fits  into  the  base  of  a  thin  hard 
rubl>er  tulx?,  slightly  bent  toward  the  olive-shaped  point,  of  16  to  18  oi 
the  French  scale.     The  opening  of  the  tube  is  located  in  the  side  of  thi* 
bulb,  so  that  the  fluid  is  not  easily  projected  beyond  the  jwint  of  the  syringe 
itself.    A  Reyes's  or  T^ltzmann's  syringe  is  used  where  the  meatus  is  to*> 
harrow,  or  in  exceptional  cases  a  piece  of  very  fine  elastic  catheter,  instead 
of  the  hard-rubl)er  tul>e. 

An  injection  of  some  silver  solution  is  immediately  made  in  the  conceim— 
trations  of  J  to  i  per  cent  of  the  nitrate,  2  per  cent  of  protargol,  1  per  cen.** 
albargin,  etc.    The  fluid  is  deposited  from  3  to  4  inches  from  the  meatus— 
A  second  injection  is  made  of  a  slightly  stronger  solution  if  the  first  on^ 
does  not  cause  much  burning.     After  removal  of  the  syringe  the  meatus 
is  kept  closed  for  several  minutes,  during  which  the  fluid  is  distributee! 
as   much   as   possible   over   the    mucous   membrane   by   compression   and 
manipulation  of  the  j)enis,  and  is  then  allowed  to  ooze  out,  some  absorbent 
cotton  being  placed  before  the  orifice.    When  the  glans  is  covered  by  the 
prepuce,  the  entire  surface  should  be  wiped  out  with  the  silver  solution,  and 
the  preputial  cavity  should  he  kept  clean  to  prevent  the  entrance  of  gone- 
cocci  from  without.     If  the  patient  calls  in  the  morning,  he  is  advised  to 
make  an  injecticm  of  the  B.  P.  Z.  solution  ^  before  his  evening  meal,  and 
once  more  before  going  to  bed,  but  not  the  next  morning;  he  receives  a 
second  silver  injt^ction,  in  the  forenoon,  usually  of  a  stronger  concentration 
than  on  the  first  day,  and  also  on  the  third  day,  the  B.  P.  Z.  injections 
being  rcjwated  as  on  the  first  day;  on  the  fourth  day  only  the  astringent 
injections  are  repeated  three  times;  on  the  fifth  day  follows  a  silver  injec- 
tion, then  the  B.  P.  Z.  injwtions  are  continued  for  forty-eight  hours;  and 
on  the  eighth  day,  after  twenty-four  hours'  omission  of  all  treatment,  an- 
otlier  silver  injeition  is  made,  usually  of  a  less  concentratetl  solution.    Fsu- 
ally,  tlie  dis<*har^e  ceases  after  tlie  sivond  or  third  day,  or  becomes  so  insig- 
nificant that  it  liardly  furnislies  a  specimen  for  microscopical  examination; 
the  goncKCH-ei  often  disa|)])ear  on  the  seiond  or  third  day;  nevertheless,  I 
consider  it  advisal)Ie  to  continue  the  treatment  to  the  eighth  day. 

If  the  ])atient  does  not  come  under  observation  until  four  or  five  days 
after  the  ()utl>reak  of  syni])t(>ins  .  .  .  the  silver  injwtions  are  not  made 
oftener  than  every  third  or  fourtli  day,  while  astringent  solutions  are  ad- 
ministered hy  the  ])atient,  sometimes  combined  with  oil  of  santal  and  other 


•  X.  y.  Med.  Jour.,  Novcinlwr  21,  2S,  and  DecemlKjr  5,  1903. 

'  U  Boric  acid 1.5  gm.  (24  gr.); 

Act'tut«.' of  lojid    )  -.     «-  r,«       V 

Sulphate  of  zinc  t "     '"<■"'•  <^2  gr.); 

(llyrorin 4  gm.  (1  dm.); 

Wut<T 120  gni.  (4  oi.). 
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internal  medicines.  Under  sucli  circumstances  milder  solutions  are  usually 
retorted  to  (protargol,  1  to  2  per  cent;  albargin,  1  per  cent;  silver  nitrate, 
i  to  J  per  cent)  or  thallin  sulphate. 

Finger  employs  0.25  per  cent  protargol  solutions,  warm,  and  always 
precedes  injecticm  by  a  gentle  irrigation  \vith  water  to  wash  away  the 
urine  that  remains  in  the  canal.  He  insists  that  the  injection  syringe 
should  contain  at  least  10  to  12  c.c.  lie  retains  the  fluid  at  least  five 
minutes  and  expects  it  to  reach  the  posterior  urethra.  He  injects  three 
or  four  times  a  day.  After  three  or  four  days  he  increases  the  strength 
of  the  protargol  to  0.5  per  cent,  then  to  2  per  cent.  Then,  in  the  second 
week,  he  begins  with  largin,  0.25  per  cent,  and  within  two  weeks  in- 
creases the  strength  of  this  to  1  jxjr  cent,  meanw^hile  diminishing  the 
frequency  of  injection  to  once  a  day,  substituting  Ultzraann's  astringent 
injection  (p.  206)  twice  a  day. 

Permanganate  Irrigation 

Janet's  Method. — Janet  devised  the  permanganate  method  of  irri- 
gation treatment  for  acute  urethral  gonorrhea.  He  introduced  neither 
the  drug  nor  the  method.  But  he  combined  the  two  in  a  practical  sys- 
tem. His  instruments  are  sold  in  this  country  under  the  name  of  Valen- 
tine, and  his  method  is  often  incorrectly  spoken  of  as  Valentine's  method.  . 
Janet  irrigates  the  posterior  urethra  by  gravity,  without  a  catheter. 
He  irrigates  the  anterior  urethra  twice  a  day  for  three  or  four  days, 
tben  increases  the  interval  from  twelve  to  eighteen  hours.  When  the 
cloudiness  of  the  first  urine  is  pretty  well  gone,  he  makes  the  interval 
twenty-four  hours.  When  the  discharge  is  no  longer  purulent,  he  makes 
It  forty-eight  hours. 

When  the  second  urine  becomes  cloudy,  he  irrigates  the  posterior 
urethra  according  to  the  same  method,  twice  a  day  at  first,  later  every 
dav  or  every  other  day.  For  each  irrigation,  of  anterior  or  posterior 
urethra,  he  employs  500  c.c.  of  fluid,  at  a  temperature  of  110^  F. 

If  the  case  is  seen  before  the  api)earaiice  of  marked  inflammatory 
symptoms,  he  employs  a  1 :  500  solution  of  jiermanganate,  immediately 
followed  by  a  like  quantity  of  boric-acid  solution.  If  this  does  not  prove 
tfX)  irritating,  he  continues  at  this  strength  until  the  inflammation  has 
subsided  sufliciently  to  jK?rmit  intervals  of  tliirty-six  to  forty-eight  hours, 
when  he  drops  to  1 :  4,000  or  1 :  <),()00  permanganate  and  omits  the  boric 
acid. 

If  the  posterior  urethra  hecomes  inflamed,  he  begins  irrigating  it 
with  solutions  of  1 :  4,000  down  to  1  :  10,000.  If  these  are  well  borne, 
he  increases  the  strength  to  1 :  2,000  or  1 : 1,000,  and  follows  it  with  a 
boric-acid  irrigation. 

If  the  patient  is  first  seen  after  the  ai)pearance  of  acute  inflammatory 
16 


226 


LOCAL  TREATMENT  OF  ACUTE  GONORRHEA 


syiijptonis,  the  irrigiition  is  begiiu  at  1 :  lU.OOO  to  1 :  4,000  strcngtli,  and 
only  for  the  anterior,  even  if  tlie  pj?*terior  urethra  is  intlanieiL  He 
begins  ti-eatiiient  of  the  iio^teriiir  urethra  only  when  thi*  anterior  in- 
flaioiiiatioii  is  under  euntruh 

In  tlie  deeliiiin<i;  dtage  he  gives  a  daily  wash  of  1 :  0,000  to  1 :  8,000. 

Other  Matliods, — VtUentine  and  the  other  folhiwers  of  tlie  Janet 
method  in  this  pnyiitry  folhnv  his  iiietliod  with  eertain  variations.  They 
iit^iially  ein|doy  itmeh  weaker  solutions  (1:4,000  to  1:20,000)  and 
lnr|«rer  quantities  (1,000  e.e.  or  more)^  and  often  irrigate  the  posterior 
urethra  evt^rv  day  or  (.^wry  alternate  day  as  a  routine  measure. 

Results. — tTanet  elainis  a  en  re  within  three  weeks  for  most  eases  seen 
early/  and  Vak^ntine  says-;  **  No  otlier  nietliod  ean  show  JfO  |x*r  eent 
of  enres  in  fourteen  days."  Yet  the  method  whieh  was  almost  univer- 
sally tried  ten  years  ago  has  now  qnite  fallen  int<i  <lisrepute,  I  ean  add 
one  more  voiee  to  those  assendJed  iti  protest  by  Ilorwits?:.''^ 

I  cannot  even  say  that  1  lun-e  found  it  useful  in  eoujnnetion  with  the 
silver  salts,  nntil  the  aeute  inflamnuitiou  has  l)een  controlled,  ISut  ia 
the  termin:d  treatment  it  is  our  most  valuable  remedy* 

THE   TERMINAL  (EXPECTANT)   TREATMENT 

The  terminal  and  rxpeciaiii  in-aittn'tiis  uf  aeulc  urethral  gonorrhea 
are  not  preeisely  the  same  thing.  The  exjiieetant  treatment  consists  in 
emplnying  no  IcK^al  repressive  measures,  letting  the  disense  run  for  three 
to  four  weeks  until  it  begins  to  abate,  and  then  applying  local  measures. 
Terminal  treatment  ineludes  all  measures  applied  during  the  stage  of 
decline,  whetlter  the  case  has  been  through  an  exi>ectant  or  a  repressive 
course. 

Terminal  treatment,  therefore,  begins  in  the  third  lo  the  fifth  week 
of  the  disease  in  two  classes  of  cases,  vix. :  tliost*  that  have  W^en  eontmlled, 
but  n»it  eure<h  by  repressive  measures,  and  those  that  have  begini  to 
abate  spon t  n neously . 

Preeisely  when  lo  iK^gin  terminal  treatment  in  either  event  must  dt?- 
pend  uix)n  the  judgment  of  the  physician,  founded  on  his  fjrevious  ex- 
perience. 

If  the  east*  has  lieen  treated  expectantly,  terminal  treatment  is  laegim 
according  to  the  method  ust^d  f(jr  repressive  treatment.  By  this  the 
symptoms  are  very  promptly  controlled,  autl  within  a  week  or  sc  the 
case  is  usually  ready  for  aetual  terminal  measures. 

Terminal  treatment  l>f*gins  with  examination  of  the  prostate  and 
vesieles.  even  if  the  second  How  of  urine  is  and  alwavs  has  Ijcen  clear. 


'  Cf.  Mofiogfraph  in  Oberlaencier,  Chr.»  Gonorrh^e  d.  Manul,  Hantiafuref  1905. 

'  ''The  Irrigation  Trcalment  of  Gonorrhea,"  1890* 
•  Therap.  Gaz.,  March,  1*J03. 


TREATMENT  OF  COMPLICATIONS  227 

The  patient  urinates  to  clear  the  anterior  urethra  of  pus,  but  re- 
taining a  little  urine  in  the  bladder.  The  prostate  and  vesicles  are  then 
gently  massaged,  a  small  catheter  gently  introduced,  and  the  first  urine 
passing  through  this  caught  and  examined  for  pus.  If  this  is  found  (by 
microscope),  the  case  is  treated  as  one  of  prostatitis  or  vesiculitis  (p. 
200) ;  if  not,  as  one  of  urethritis.  In  any  case,  this  examination  is  con- 
cluded by  a  bladder  irrigation  with  1 : 8,000  potassium  permanganate. 
Thereafter  the  patient  continues  to  use  anterior  injections  himself 
and  returns  to  the  physician  for  treatment  of  the  posterior  urethra. 

Treatanent  of  the  Anterior  nrethra.~The  patient  uses  an  in- 
jection twice,  rarely  thrice,  a  day.  If  the  discharge  contains  gonococci, 
this  injection  should  be  antiseptic  (usually  protargol,  0.5  per  cent)  ;  if 
not,  astringent  (zinc  salts).  Such  is  the  general  rule;  yet  it  is  always 
well  to  experiment  with  astringents,  even  in  goncx^occic  cases.  Order  one 
astringent  injection  a  day  in  addition  to  two  antiseptic  ones;  if  this 
diminishes  the  discharge  or  clears  the  urine,  the  astringent  may  replace 
the  antiseptic  still  further.  Indeed,  it  is  not  uncommon  for  gonococcic 
cases  to  do  better  on  an  exclusively  astringent  local  treatment.  Xon- 
gonococcic  cases,  on  the  other  hand,  never  do  well  on  exclusively  anti- 
septic  treatment. 

Treatment  of  the  Posterior  Urethra. — If  the  case  is  progress- 
ing satisfactorily  to  a  cure  under  anterior  injections,  no  treatment  of 
the  posterior  urethra  is  required.  But  if  there  is  a  halt  in  this  progress, 
as  judged  by  the  two-glass  urinary  test,  or  if  prostatic  massage  reveals 
prostatitis,  or  if  the  second  flow  of  urine  is  slightly  purulent,  treatment 
of  the  posterior  urethra  should  be  l)egim  by  ]X)sterior  irrigations  once  a 
day  or  once  every  alternate  day,  combined  with  the  treatment  of  pros- 
tatitis, if  this  is  present. 

The  frequency  and  the  nature  of  the  irrigation  varies  according  to 
the  idiosTOcrasies  of  each  case.  Permanganate  in  weak  (1:0,000  or 
1 :  8,000)  solution  is  the  most  generally  effieaeious,  silver  nitrate  and 
silver  jx^rmanganate  stand  second.  If  irrigations  irritate,  instillations 
must  l)e  employed.  If  this  treatment  fails  to  cure  in  a  few  weeks,  the 
case  must  be  considered  chronic  and  treated  accordingly. 

TREATMENT   OF   COMPLICATIONS 

Abscess  of  the  Urethral  Glands. — Acute  relapse  or  chronic  pro- 
longation of  gonorrhea  lx>cause  of  infection  of  the  glands  or  of  the  para- 
urethral ducts  is  a  matter  for  treati.ient  in  tlie  chronic  stages  of  the 
disease;  nothing  can  be  done  while  th(»  whole  urethra  remains  acutely 
inflamed. 

Periurethritis. — Periurethritis  occurring  in  acute  gonorrhea  need 
not  interfere  with  repressive  treatment. 
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All  pus  forriifitions  nhout  flic  iirHlini,  wlu'tlu'r  <Iiffiise  or  circnin- 
scribed,  are  treated  chiriii^'  the  aeute  inrtariiiiiatory  stage  on  geuerul 
surgical  priniaples— bj  reat»  protection  from  friction  and  injury,  moiist 
weak  Ijiclilorid  or  mild  carbolized  wet  dre^sioi^  under  gutta-percha  tis- 
sue, lueision  ahoult!  not  be  made  toi>  hastily  nor  until  the  formation  of 
pus  is  prououneed,  fnr  resolution  often  oecur!^  when  mippuration  seems 
inevifable.  Tebtbyr)],  pure  nr  diluted,  ?4eenis  sometimes  to  favor  resolu- 
tion. When  the  ahseess  proje<:ts  internally  and  not  externally,  an  at- 
tempt should  be  made  to  oj^n  it  from  within  through  a  nrethro^ope 
(p.  191),  tliereby  nvertiuir  rlm»Hteue<l  fistula  ;  for  the  abscess  cavity  may 
l>e  better  treated  afterwards  from  within  than  from  without.  When  sup- 
puration 19  under  the  skin  a  cutaneous  incision  h  reipiired,  and  fre- 
quently there  will  be  no  subw(pient  urinary  leakage,  and  the  abscess  may 
l>e  treated  along  ordinary  surgical  lines. 


Pro,    SI. iNJEtmoN    OP   UrKTHRAI.    FlRTUtiA, 


When  peruranent  tistnla  results  it  slionld  be  treated  by  Chetwood's 
method,  viz. :  the  injection  into  the  urethra  end  of  the  fistula  of  a  ^r>-per- 
ec^nt  etlien»al  solnticm  t^f  |>t'roxid  of  hydrogen,  using  a  fine-drawn,  rubber- 
capped,  giass  pipette  (Fig.  51)  with  bent  extremity. 

By  means  of  this  instrument,  aided  by  a  wire  urethral  speculunij  a 
few  drops  of  the  solution  are  thrown  into  the  abscess  cavity  tn  destroy 
tlie  luihealthy  granulations.  This  is  rejieated  after  three  days,  and  then 
a  milder  solution  (5  per  t^nt)  is  injeete<l  every  second  day»  until  the 
fistula  has  closed-  This  treatment  should  be  ap])lied  from  within  the 
urethra,  the  internal  orifice  of  the  fistida  Ixdng  oularged  for  that  purpose, 
if  necessary.  FistnUe  that  do  not  yield  to  this  treatment  require  a  plastic 
operation. 

If  the  case  is  more  chronic  fmui  the  start  and  the  little  shotlike  or 
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pealike  bodies  remain  under  the  skin,  refusing  to  suppurate  actively, 
these  little  tumors  may  be  cut  out  through  a  cutaneous  incision. 

Bpongeitis  and  Cavernitis. — Chordee,  the  commonest  evidence 
of  inflammation  in  the  corpus  spongiosum,  is  not  a  contra-indication  to 
repressive  treatment     Indeed,  this  often  cures  chordee,  but  if  the  erec- 
tions are  rendered  more  painful  by  the  injections,  these  must  be  stopped. 
Chordee  is  self-limited.    It  usually  ceases  in  ten  days,  always  in  twenty. 
To  prevent  chordee  the  patient  should  eat  lightly  in  the  evening,  and 
avoid  all  sexual  associations,  sleep  under  light  covers,  and  arise  to 
urinate  in  the  middle  of  the  night.     To  palliate  it  he  should  bend  the 
erect  penis  gently  downward  and  check  the  erection  by  immediate  urina- 
tion, or  by  first  plunging  the  penis  into  cold  water  and  then  urinating. 
Prostatic  massage  has  been  suggested  as  a  means  to  reduce  the  sexual 
tension  and  so  prevent  erections.     I  have  not  found  it  of  any  ser\'ice, 
though  one  occasionally  sees  an  amorous  patient  in  the  declining  stage 
of  acute  gonorrhea  benefit  by  sexual  intercourse. 

The  rare,  true  spongeitis  or  cavernitis  is  treated  by  rest  and  cold  or 
heat^  until  resolution  occurs  or  abscess  requires  incision. 

Balanox>08tliitiS|  Ljrmpliangitis.— These  are  treated  in  the  usual 
way  (pp.  084,  687). 

Paraurethral  Canals. — Inflamed  paraurethral  canals  or  pouches 
should  be  slit  up  as  soon  as  they  are  recognized,  unless  the  anterior  ure- 
thra is  acutely  inflamed  at  the  time  (p.  241). 

Acute  Posterior  Urethritis  and  Cystitis.— Under  this  head 
we  consider  the  treatment  of  cases  of  posterior  urethritis  imaccompanied 
by  palpable  change  in  the  prostate,  and  too  severe  to  be  controlled  by 
rniitine  treatment  of  the  posterior  urethra  (p.  1  <>.")). 

In  such  cases  all  local  treatment  of  the  urethra  must  be  abandoned. 
The  patient  is  })ersuaded  to  rest  as  much  as  ])ossible,  in  bed  if  the  pain 
is  very  severe.  Some  bland  sedative  mixture,  such  as  the  liquor  p<:)tassje 
and  tr.  hyoscyami  mixture,  is  administered.  The  bromids  are  usually 
the  best  sedatives;  they  may  be  added  to  the  above  mixture,  though  I 
prefer  to  give  them  separately. 

To  alleviate  pain  1  usually  advise  the  constant  api)lication  of  a  hot- 
water  bag  to  the  perineum,  and  a  sitz  bath  of  live  iniinitos  in  water  as 
hot  as  can  be  borne,  to  be  taken  at  least  twice  a  day,  or,  if  it  gives  great 
relief,  before  each  micturition.  Some  i)atients  prefer  to  urinate  in  the 
batL  Hot  recital  douches,  very  gently  administered,  not  oftener  than 
twice  a  day  may  sometimes  be  substituted  witli  advantage  for  a  sitz 
bath,  but  they  may  irritate  more  than  they  soothe.  Sc^lative  supposi- 
tories of  opium  and  other  dru^s  are  sinirnlarly  inefficient.  Sneh  drugs 
are  more  eflfective  and  under  In^ter  control  if  given  by  moutli. 

If  incessant  pain  continu(»s  or  jirrows  worse  under  tliis  treatniimt,  and 
the  absence  of  fever  or  complete  retention,  or  a  prostate  palpably  in- 
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flamed,  .sliuw.s  tliat  tlirre  is  na  nuirked  prtistatitis,  the  iiiHaiiimalion  ma 
ha  directly  uttiieked  (after  liK*al  a!iestlK'ti7.titjmi  rif  the  urethra)  by  in- 
stillation of  very  strong  silver-nit  rate  snlutieii'^.  The  instillali«»n  should 
Ik*  adniinistered  with  the  utunist  gentleness  in  the  iwsterior  urethra. 
An  excellent  way  tu  give  them  is  to  till  a  Keycs  instillator  with  2  |3er 
cent  silver-nitrate  solution,  intrndnee  it  into  the  posterior  urethra,  im- 
serew  the  syriniJ:*^  without  depressing  the  piston,  replaee  it  by  one  eon- 
taining  salt  solution,  depress  the  jiistiin  of  this  10  minims  (ahout  Uie 
content  of  the  instillator  tnk^),  wait  lialf  a  ininnte  or  more,  then  push 
the  piston  home  and  gently  w^ithdraw  the  instrnment. 

By  this  njiineuver  the  irritating  effeet  of  the  silver  is  uentralizod. 
If  the  patient  is  tiwi  nervous  to  stand  so  complex  an  o]K*ration,  the  silver 
may  be  given  ahuie;  hut  not  nuire  tluni  rj  to  5  minims  (0.2  to  0.3 
e.c.)  should  he  injeeted.  The  injection  may  1x2  repeated  in  greater  or 
less  strength  every  two  or  three  days.  Tw^enty  i>er  eent  gt>menol  is,  I 
believe,  not  quite  sn  ettieneious  as  the  silver  salt. 

The  ellect  of  the  injeetion  is  often  a  marked  diminution  in  the  pain. 
As  soon  as  this  r»ceurs  IcRml  treatment  is  stopix^d  until  the  symptoms  have 
cousidera!>Iy  ameliorated,  when  it  is  resumed  as  in  the  terminal  treat- 
ment (p.  22(1 ). 

If  pain  ijersists  in  spitt?  of  instillations,  the  case  is  treated  as  one 
of  acute  ]»rostatitis. 

Acute  Prostatitis  and  Prostatic  Abscess.  — In  Cha]>ter  XIV 
we  have  shown  the  futility  t»f  attempting  to  dtstinguish  clinically  be- 
tween acute  {UMstjuitis  atid  |)rustatie  abscess. 

The  treatment  of  this  condition  is  prophylactic,  palliativCj  and  o|>- 
erative. 

Prophylacfir  Treaimeni.~Thv  trciitment  of  acute  prostatitis,  to  be 
truly  sueeessfub  should  Wgin  before  there  is  any  abscess,  even  lie  fore 
there  is  any  prostatitis;  it  should  lie  preventive.  To  prevent  acute  pros- 
tatitis the  most  im|>ortant  precaution^  apart  from  gentleness  in  all  ure- 
thral instrumentatioiu  is  a  great  respect  for  the  uretlira  during  acute 
gonorrhea.  Prostatic  abscess  is  nowadays  more  often  caused  by  intern- 
jK-rate  use  of  tiie  so-<ndled  al^ortive  treatment  of  gouorrlieii,  whether  in- 
jection or  irrigation,  than  by  anything  else.  In  only  one  acute  gon- 
orrheal case  operated  upon  by  me  had  the  patient  not  Ix^n  taking  an 
'*  abortive  "  Cinirse,  while  of  the  fiuir  whose  abscess  was  diiTctly  due  to 
such  a  course  three  were  marrieil  men  u]xni  whom  argyrol  (2)  or  per- 
manganate  (1)  bad  l>een  vigorously  employed  in  I  he  vain  bojx?  of  curing 
the  disease  in  a  few  days. 

Pallialire  Trrfitmenf. — The  palliative  treatment  is  much  the  same 
as  that  of  acute  posterior  urethritis. 

If  there  is  acute  retention,  a  small  (15  F.)  srjft-ndiber  catheter 
sboidd  I>e  introducecl  three  or  four  times  a  day  imti]  this  is  relievedj  and 
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followed  by  a  mild  antiseptic  irrigation,  tliough  if  spontaneous  urination 
is  not  established  within  a  day  or  so,  or  if  catheterism  is  difficult  or  pain- 
ful (because  of  stricture  or  inflannnation),  one  should  operate  at  once. 
To  sum  up,  the  palliative  treatment  consists  of : 

(1)  Stopping  all  urethral  treatment. 

(2)  The  administration  by  mouth  of  some  soothing  urinary  anti- 
septic with  whatever  sedative  and  laxative  may  be  necessary. 

(3)  Insistence  upon  the  general  rules  of  antigonorrheic  treatment, 
especially  as  to  physical  rest ;  rest  in  bed,  if  there  is  fever. 

(4)  Hot  sitz  baths  or  hot  rectal  douches,  with  the  hot-water  bag  as 
local  sedative. 

(5)  Catheterism  and  bladder  wash  if  there  is  complete  retention. 
As  a  result  of  this  treatment  we  look  for  prompt  relief  of  two  symp- 
toms, viz.,  fever  and  retention. 

If  the  patient's  temperature  does  not  within  a  few  days  fall  to  and 
remain  below  100°  F.,  and  if  acute  complete  retention  is  not  almost  im- 
mediately relieved,  the  abscess  should  be  promptly  operated  upon. 

Such  a  rule  may  seem  unnecessarily  severe,  even  brutally  surgical, 
for  it  takes  no  account  of  the  precise  pathological  conditions  within  the 
prostate.  Yet  it  is  fully  as  justifiable,  fully  as  necessary,  as  the  rule  to 
operate  early  in  acute  apjiendicitis.  In  each  disease  unexpected  cure 
without  operation  may  follow  a  long  and,  in  this  instance,  a  peculiarly 
distressing  illness.  But  such  a  cure  is  not  to  be  compared  with  the  im- 
mediate relief  following  upon  ojx^ration,  while  the  entire  safety  of  such 
an  operation,  if  promptly  and  proi)erly  performed,  contrasts  strikingly 
with  the  miserable  and  even  fatal  results  of  palliative  treatment  un- 
wisely prolonged.^ 

Operative  Treatment. — Sec  p.  885. 

Seminal  Vesiculitis  and  Deferentitis.— The  seminal  vosiele 
very  rarely  requires  treatment  during  acute  urctliral  gonorrhea.  Acute 
inflammation  in  it  is  rare  and  is  habitually  but  a  minor  accompaniment 
to  a  more  imi^rtant  acute  prostatitis.  The  treatment  is  the  palliative 
treatment  of  acute  prostatitis. 

When  active  suppuration  occurs  in  or  al)out  the  vesicle,  this  is  usu- 
ally not  discovered  until  adhesion  with  the  bowel  has  taken  place.  In 
this  event  the  abscess  should  1x3  incised  from  the  rectum.  But  if  sup- 
puration tends  to  spread  off  into  the  ischiorectal  fossa  or  threatens  the 
peritoneum,  it  should  be  approached  from  the  perineum. 

Epididymitis.— See  p.  Ois. 

Cystitis. — The  treatment  of  gonorrheal  cystitis  is  that  of  acute  pos- 
terior urethritiwS,  as  described  above. 

Pyelo-nephritis.— See  p.  '51)1. 


1  Keyes,  N.  Y,  Polyclinic  Med.  Jour.,  1908,  Nos.  9  and  10. 


CHAPTER    XXI 
TREATMENT    OF   CIIKONIC    URETUHITTS 

The  trcuxtmoiil  of  i-lironit*  iiretbritis  is  entirdy  empirical^  like  the 
treatment  of  el  ironic  catarrli  of  any  mucous  uiembrane^  So  much  de- 
pends upon  till!  phv^H-al  obarat^ter  of  tlie  patient  liiiuself,  and  so  much 
upon  tlje  precise  way  in  whieli  local  treatment  i8  o^induete^b  tljiU  it  is  ini- 
jKjssihle  for  any  two  men  to  treat  tbe  condifirui  by  precisely  the  same 
nictliod.  It  is  to  l>t*  borne  in  mind  that  tin*  mibler  forms  of  chronic  nre- 
tbritis  tend  tu  ^et  well  spontaneously  under  projKT  general  an<l  sexual 
hygiene,  ilven  the  eases  that  resist  local  tn^atnient  most  effectively  are 
not  tbns<:»  that  most  ^eriuusly  threaten  the  pntieut's  healtb,  but  rather 
file  niiu<ir  eatarrlis  that  are  perfe<'{ly  enrable  by  bygienie  methods;  while 
the  more  severe  iuflniiniiations,  such  as  stricture  of  the  anterior  urethra 
and  marked  snjijnirahon  in  the  prostate  and  seminal  vesicles,  usually 
yield  rapidly  tt>  intelligent  hical  treytuient,  l^nt  it  is  impossible  to  de- 
cide beforehand  precisely  w!i-ir  treaimeut  will  suit  a  given  case.  The 
most  anemic  and  iieurotie  fnitient  may  lie  cured  by  a  few  irrigations, 
while  the  most  robust  may  show  a  slight  catiirrb  that  resists  every  local 
and  general  njeasiin\  It  is  of  the  first  imjiortance,  therefore,  that  the 
patient's  general  and  sexual  liygieue  he  ch»sely  investigated,  and  every 
etfort  made  from  the  outset  to  put  him  in  the  best  possible  circumstances 
for  overcoming  his  local  inflammation. 

Tu  the  second  jilaet*,  it  is  important  that  wluitever  h>cal  treiUment  ia 
undertaken  shrndd  be  given  for  the  definite  purpose.*  of  curing  a  known 
lesion.  Yet  this  Iwal  tnmtment  should  he  carried  out  in  a  purely  ten- 
tative %vay,  for,  ss  has  tdretidy  been  stated  in  s|M;'aking  of  diagiKisis,  it  is 
impossible  to  decide  l)ef*ireband  which  of  the  various  lesions  along  the 
urt*thra  is  the  important  one,  and  it  is  equally  impossible  to  lie  sure 
wbetlier  any  form  of  Ideal  treatment  will  do  giNKl  rather  than  barm  until 
it  has  l>een  tried.  It  is^  therefore,  necessary  to  conduct  a  givT^n  method 
of  treatment  with  a  close  eye  to  results,  and,  unless  some  definite  change 
for  the  k^tter  is  promptly  jx*rceived  by  the  physician,  the  method  of 
treatment  must  l)e  shifted.  In  making  these  shifts  it  is  necessary  every 
little  while  to  take  a  breathing  space^ — to  stop  all  local  treatment  and  give 
the  urethra  a  fe^v  weeks'  rest^  controlling  the  discharge,  if  need  lie^  by 
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an  anterior  astringent  injection,  or,  preferably,  not  even  using  this,  if 

the  patient's  confidence  can  be  retained  without  it 

Bearing  these  general  considerations  in  mind,  we  may  proceed  to 
detail  the  methods  of  treatment  employed,  beginning  with  those  most 
commonly  used  and  ending  with  the  ones  that  are  only  required  for  ex- 
ceptional cases.  • 

GENERAL  TREATMENT 

Gtoneral  Hygiene. — Many  of  the  general  hygienic  rules  for  the 
treatment  of  acute  gonorrheal  urethritis  do  not  apply  to  the  treatment 
of  chronic  inflammations.  Thus  the  diet,  which  should  be  light  during 
the  acute  period  of  the  disease,  should  be  rather  full  and  stimulating  in 
the  chronic  stages.  Exercise,  which  is  always  harmful  in  acute  gon- 
orrhea, is  often  beneficial  to  a  chronic  case.  Exercise  should  not  only  be 
permitted,  but  should  be  encouraged.  There  is  no  reason  to  prohibit 
even  such  violent  pastimes  as  tennis,  horseback  riding,  and  swimming, 
to  a  patient  suffering  from  chronic  urethritis;  hut  they  should  be  begun 
gently,  and  the  patient  should  feel  his  way,  taking  more  and  more  exer- 
cise as  he  assures  himself  that  it  does  him  no  hann. 

The  intelligent  use  of  alcohol  is  one  of  the  most  thoroughly  misun- 
derstood points  about  the  treatment  of  chronic  urethritis.  Although  we 
realize  that  many  of  the  drugs  and  methods  of  local  treatment  employed 
for  chronic  urethritis  are  used  chiefly  because  they  are  irritating,  yet 
we  forget  that  alcohol  is  one  of  the  best  known  urethral  irritants,  and 
we  are  too  much  inclined  to  scoff  at  the  story  of  the  patient  who,  despair- 
ing of  a  cure  after  many  months  of  treatment  for  liis  local  urethritis, 
breaks  training,  enters  a  wild  debauch,  and  comes  out  of  it  cured.  Such 
a  case  is  not  the  exception  that  proves  the  rule,  but  is  only  an  illustration 
of  the  rule  that  what  we  seek  for  the  cure  of  chronic  urethritis  is  the 
I)roper  irritant,  and  alcohol  sometimes  fits  the  case.  Alcohol  is  almost 
universally  hannful  so  long  as  gonocoeci  can  ho  found  in  the  urethral 
pus  (though  there  are  rare  exceptions  even  to  this  rule)  ;  but  after  the 
gonocoeci  have  disappeared,  if  the  patient  is  an  habitual  drinker,  it  is 
proper  to  urge  him  to  return  gradually  to  tlie  use  of  alcohol,  and  such  a 
course  frequently  has  a  most  beneficial  effect,  both  upon  the  patient's 
mind  and  upon  his  catarrh.  It  is  an  exhibition  of  intelligence  on  the 
part  of  the  physician  to  cure  his  patient  by  giving  him  whisky  to  drink, 
and  one  should  never  run  the  risk  of  |Xirniitting  the  patient  to  make  this 
exj)erinient  for  himself. 

Other  hygienic  measures,  such  as  sending  a  patient  away  from  the 
city  to  the  country,  or  bidding  him  change  his  climatic  conditions  by  a 
trip  at  sea  or  to  the  mountains,  are  very  rarely  called  for.  Yet,  when 
local  measures  fail  after  a  thorough  trial,  it  is  imperative  that  the  pa- 
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tient  leave  Lis  office  nud  his  lioine  to  lake  a  vneation.  I'^nder  such  con- 
ditions a  brief  trijj  loay  well  effeet  a  cure,  or  at  Inist  put  tlie  patient 
in  sncli  a  coiiflitioii  that  h>eal  trcahueiit,  which  previously  was  ineffective, 
will  now  prove  curative. 

Sexual  Hygiene • — While  gonocneci  persist  sexual  intercourse  is  as 
likelv  to  reinfect  the  gonorrheic  as  it  is  to  infect  his  pitrtner.  But  after 
their  disappearance  it  is  likely  to  do  g^Kul  hv  relieving  the  sexual  con- 
gestion of  om?  who  is  ( presumably )  uccustoiiied  to  fret[ueut  sexual  in- 
tercourse. The  irritation  of  nngratified  sexual  desire,  the  effort  to  check 
the  sexual  habit,  is  to  luauv  gtmorrheics  the  most  distn?8sing  feature  of 
the  disease. 

Drugs. — ^lloat  cases  of  chronic  lUT'thritis  may  he  treated  sueeessfnlly 
without  any  internal  administration  nf  drugs.  Very  exwptiimally  a 
patient  is  benetiled  h\  tlie  iulerual  administration  of  halsaniics  or  alka- 
lies. More  commonly,  a  brief,  severe  course  of  w^ater  drinking  will  cure 
a  mild  catarrh  hy  flushing  the  canal.  The  alkaline  mineral  waters  are, 
apparently,  the  best  suited  for  this  purp)se.  Urfitropin  is  employed  as 
an  antiseptic  preliminary  to  the  use  of  sounds  or  dilators,  and  for  the 
treatment  of  iiyelonephritis  or  bacteriuria.  Alcohol  should  be  used  in- 
telligently, as  stated  above. 


INJECTIONS   AND    IRRIGATIONS 


I 


TJnless  there  is  some  indication  to  the  contraz*y,  the  first  local  trt»at- 
nK'Ut  to  he  employed  upm  any  jnitieut  with  chronic  ur(*thritis  is  urethral 
injection  or  irrigation.  It  is,  irerha|>s,  a  matter  of  taste  whether  to  he- 
gin,  as  a  routine  measure,  by  bidding  the  patient  to  use  injections  for 
tin*  anterior  urethra  or  to  return  to  his  physician  for  irrigations  of  the 
posterior  urethra,  No  fixed  rule  can  l»e  given.  If  the  discharge  is 
jirofuse,  it  is  usually,  but  not  necessarily,  wise  to  tegin  with  injections. 
If  it  is  slight,  irrigations  may  usually  lie  depended  \i\nm  alone.  The 
patient's  mental  attitude,  the  fre<juency  with  which  he  is  able  to  return 
for  treatment^  and  the  results  of  exiieriniental  treatment  in  each  dire<h 
tion,  uu  1st  lie  the  guide  in  a  given  case. 

Injections,— The  astringent  injectictus  are  the  most  generally  use- 
ful. My  preference  is  for  the  zinc  acetate  mixture  or  the  permanganate 
of  zinc  solution  (p.  205).  It  is  ]»refirabk'  not  to  employ  thtnu  more  than 
twice  a  day.  They  shoidd  be  retained  in  the  urethra  only  long  enough 
to  fill  the  canaL  Xo  etfort  should  be  made  to  prevent  their  reaching  the 
deeper  portions  f>f  the  uretlu^a,  nor  shoidd  they  be  forced  back  into 
the  posteriijr  canal 

If  tlie  discharge  is  profuse  and  contains  gonococci,  the  organic  silver 
salts,  notably  protargol,  may  prove  moi-e  effecTive  than  tlie  astringents; 
but  the  more  chronic  the  case,  the  less  likely  are  the  silver  saltis  to  do 
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good.    Whatever  injection  is  employed  may  do  good  at  first  and  irritate 
later.    Its  use  should,  therefore,  be  intermitted  every  few  weeks. 

IrrigationB. — Having  completed  the  diagnosis  in  the  manner  de- 
scribed on  p.  187,  it  is  my  custom  to  begin  treatment  by  irrigating  the 
bladder  with  permanganate  of  potash  (1 :  4,000  every  day  or  every  other 
day).  Even  if  the  prostate  is  mildly  involved,  it  is  often  better  to 
neglect  this  for  the  time,  until  the  surface  inflammation  is  a  trifle  calmed 
by  the  irrigations. 

If  three  or  four  irrigations  do  no  good,  a  change  may  be  made  by 
increasing  the  strength  of  the  solution,  or  by  adding  to  each  500  c.c.  ten 
drops  of  a  10  per  cent  silver-nitrate  solution. 

If  the  prostate  and  vesicles  are  markedly  involved,  massage  upon 
them  is  begun  early;  if  but  slightly  involved,  it  is  begim  after  the  first 
few  irrigations  and  continued  according  to  the  rules  given  below. 

At  this  time,  also,  infiltrations  or  strictures  of  large  caliljer  in 
the  anterior  urethra  are  to  be  sought  for  (p.  189)  if  the  case  is  not  pro- 
gressing satisfactorily. 

The  organic  silver  salts  are  sometimes  more  useful  than  the  astrin- 
gents when  gonococci  are  present;  and  if  the  posterior  urethritis  is 
severe,  instillations  are  to  be  employed  at  first,  instead  of  irrigations, 
while  if  it  is  exceptionally  mild,  but  tlie  patient  has  many  subjective, 
painful,  or  neurotic  symptoms,  instillations  of  nitrate  of  silver  are  usu- 
ally most  beneficiaL 

DILATATION    AND    MASSAGE 

One  of  the  most  difficult  problems  in  the  treatment  of  chronic  ure- 
thritis is  the  intelligent  use  of  dilatation  and  massage.  Theoretically, 
every  sclerotic  anterior  urethra  should  be  dilated  until  the  sclerosis  dis- 
appears and  the  surface  of  the  mucous  membrane  appears  healed  when 
looked  at  through  the  urethroscoj)e.  Theoretically,  every  inflamed  pros- 
tate and  seminal  vesicle  should  be  massaged  until  it  no  longer  yields  pus. 
Practically,  the  most  successful  practitioners  honor  these  rules  more  in 
the  breach  than  in  the  observance,  ilany  an  anterior  urethra  becomes 
and  remains  apparently  w^ell,  though  it  bears  untrc^ated  scars.  Many  a 
prostate  continues  to  excrete  pus,  in  spite  of  all  that  can  be  done  by  the 
most  vigorous  and  long-continued  massage.  Indeed,  if  one  follows  these 
cases  as  I  have  done,^  treating  them  up  to  the  point  of  clinical  cnre,  then 
observing  them,  and  massaging  the  prostate  as  part  of  the  observation 
every  few  months  for  a  year  or  more  thereafter,  one  is  surprised  to  note 
that  a  prostate,  the  treatment  of  which  was  stopixid  with  some  misgiv- 
ings, will  often  show  less  pus  in  its  scH*retion  after  several  months  than  it 

*  Keyes's,  Jour.  Am.  Med.  Assii.^  1904,  xliii,  187. 


aTiioimt  of  pus  in  the  secretion,  without  any  giibjwtive  sviuptomB 
iiriuary  si^^is,  a  few  rnks  usually  set  thiii^  right  again. 

On  the  other  hmid,  if  dilatatiun  is  persisted  in  nntil  the  urethroscop 
shows  a  perfwtiy  satisfactory  condition  of  the  mucous  membrane^  or  if 
inassage  of  the  prostate  and  vesirle*^  is  persisited  in,  h>ng  after  the  di*- 
api>earaiiec  of  syiNpti>ios  and  nrinary  signs,  in  the  ho|)e  of  expressing  a 
last  pus  corpuscle  from  these  organs,  the  ease  is  likely  to  be  sadly  over- 
treated.  This  is  ea|)ecially  true  in  the  matter  of  massage.  From  the 
prostate,  the  st^at  of  severe  or  prolonged  chronic  inMannuation,  it  is  al- 
most impossil)lG  to  renif^ve  the  last  trace  of  pns :  and  it  is  almost  certain 
that,  after  a  tlinrough  eourse  of  ndihing  witli  this  end  in  view,  the  pros- 
tatitis is  rplik*  as  likely  h)  rchipsc'  as  though  the  patient  had  L»een  more 
moderately  treated,  with  a  vii  w  to  eont rolling  and  not  eradicating  the 
prostatic  siippnraticm.  Itehipse,  after  sneh  a  course  uf  treatment,  is  tbo^ 
nmkiug  of  a  S4*xnal  neurasthenic*  V 

The  fear,  so  ecjmmonly  expresseil  Uith  by  the  prof€*ssion  and  by  the 
laity,  tliat  ehrouit*  prostatitis  leails  ti*  prostatic  hy|M'rtrophy  is  without 
clinical  foundalion.  In  the  report  id  ready  referred  to  1  have  shov^n 
that,  among  men  i>f  a  given  age,  prostalie  retention  is  less  common  if 
they  have  sntTc^red  froni  sev<*re  and  ju*otoiigcd  prostatitis  in  their  youth 
than  it  is  amoug  their  moix'  torlnnate  brethren  who  either  deny  gon- 
orrhea absfdntely,  or,  utmost,  luive  not  liad  severe  prostatic  inflammatory 
ajm])iicarioiis  from  this  disease.  Were  prostatitis  so  nnich  to  be  dreaded 
as  a  cause  of  prostatic  liyjjertropliy  as  some  of  our  brethren  maintain, 
given  the  fact  that  [irostatitis  is  so  common  a  ciuuplication  of  gonorrhea 
as  tliese  same  brethren  gladly  admit,  one  might  ex]iect  to  .see  in  the  gen-, 
eration  which  has  now  |iassed  its  tiftieth  year,  and  which  went  through 
its  gonoc(X*eie  ]M^riod  at  a  time  when  no  tinger  invaded  the  prt>stati< 
|ienetralia,  an  overwhelm ing  proportion  of  prostaties — many  times  mor 
than  the  (dinie  at^tiially  shows. 

Theory  of  Dilatation  and  Massage*— The  important  pathologic 
changes  of  tdiroinc   urethritis  ncvuv  cldetly   behiw   the  surface,   in  the 
glands  of  the  anterior  and  the  posterior  urethra,  and  in  sclerosis  of  the 
mucous  membrane  abfuit  these  inflamed  glands.    The  reason  for  employ- 
ing dilatation   of  tlie   anterior   urethra    and   massage   of  the   jx)sterin 
urethra  in  the  treatment  of  chronic  urethritis  is,  tberefore,   twofold 
Firstj  in  order  |(j  express  the  aeemuulated  secretions  from  I  fie  glands 
thereby  to  |)erniit  them  mecbanieally  to  return  to  a  more  normal  eonr 
tioii ;  and  secondly,  l)y  making  pressure  upon  the  iuflamnuitory  tissud 
alwiut  these  glands,  and  especially  al>out  their  orifices,  to  eneimrage 
sorption  of  this  exudate  and  to  discourage  its  change  into  a  permaneB 
scar. 
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One  might  suppose,  a  priori,  that  every  chronic  urethritis,  therefore, 
required  either  dilatation  or  massage,  and  more  probably  both,  but  such 
is  far  from  being  the  case.  Some  inflamed  urethras  not  only  heal  as  well 
without  these  measures,  but  heal  even  better  without  them.  Massage  of 
the  prostate  and  vesicles  may  prove  irritating  rather  than  l)eneficial,  and 
the  danger  from  irritation  by  the  use  of  sounds  and  dilators  in  the 
urethra  is  well  known.  Moreover,  the  mo<lerately  inflamed  anterior  or 
posterior  urethra  gets  well  without  mechanical  pressure  in  many  in- 
stances. Hence,  it  is  well  to  reserve  massage,  and  even  more  carefully 
to  reserve  dilatation,  for  those  cases  that  really  need  it — that  are  not 
curable  without  it.  One  can  scarcely  be  too  enthusiastic  alxjut  the  ad- 
vantages of  these  methods  of  treatment  if  one  always  lx;ars  in  mind  their 
dangers. 

Technic  of  Dilatation.— If  examination  with  the  bulbous  bougie 
reveals  an  induration  in  the  anterior  urethra,  which  is  not  promptly 
ameliorated  or  cured  by  irrigations,  it  should  be  dilated.  If  the  patient's 
meatus  is  sufficiently  large,  the  dilatation  should  be  begim  with  soimds, 
and  these  should  be  carried  to  the  limit  of  the  meatus.  The  urethra 
should  be  dilated  not  more  than  three  numbers  at  a  given  occasion,  and 
the  usual  precautions  of  hexamethylenamin  and  irrigation  should  be 
employed.  In  urethritis,  permanganate  irrigation  is  usually  preferable 
to  silver-nitrate  instillations. 

When  the  first  sound  is  passed,  the  urethra  should  be  palpated  upon 
it  to  discover  any  perceptible  infiltrations  or  minute  glandular  indura- 
tions, and  if  these  are  found  they  should  he  gently  massaged  for  a  minute 
or  more  upon  the  sound  each  time  it  is  introduced  thereafter  until  they 
disappear,  or  until  it  lxH»omes  evident  that  they  are  })ernianent  sears. 

Sounding  should  be  repeated  twice  a  week,  and  when  the  limit  of 
the  meatus  is  reached,  dilatation  with  the  Kollmann  dilator  should  be 
l)e^un.  In  using  the  dilator  it  is  often  ])()S8il)lo  to  advance  nuicli  more 
rapidly  than  with  the  sound.  The  instrument  is  screwed  up  gently,  one 
waits  a  moment,  and  then  gently  turns  the  wheel  a  trifle  more.  Bv  thus 
turning  intermittently,  one  gains  two  or  three  numbers  with  little  pain 
to  the  patient  and  without  exciting  much  bleeding. 

I  see  no  advantage  in  leaving  sounds  or  dilators  in  the  urethra  for 

more  than  a  few  moments  after  the  desired  dilatation  lias  been  achieved. 

It  is  a  general  rule  that  bleeding  is  a  sign  of  too  severe  dilatation. 

Yet,  if  the  surface  of  the  urethra  is  imieh  inflamed,  the  very  introduction 

of  the  instrument  may  cause  bleeding. 

Gontra-indications  to  Dilatation — While  gonoeocei  pt^rsist  in  the  ure- 
thra, dilatation  is  dangerous.  It  iiiay  do  good;  it  is  more  likely  to  do 
harm.  While  the  urine  contains  free  ])us,  even  tliougli  that  ]nis  show  no 
gonoeocei,  dilatation  is  still  somewhat  dangerous,  and  should  lie  under- 
taken only  after  every  effort  to  clear  the  urine  of  free  pus  lias  faile<l ; 


238 


TREATMEiNT  OF  CHRONIC  URETHRITIS 


Imt  wliori  only  a  very  li^lit,  piinik^iU  rloiul  reiiiniiis,  tiud  ibr  urine  ftljowa 
muiiy  sluT-ds,  dtUuatiiiji  is  likfly  ti>  U-  iimst  scrvicLiilik*  autl  almost  free 
from  daugor.  Yet  it  is  always  p^asiljle  that  thi!  dilatation  may  excite 
acute  priwratitis  (^r  epididymitis.  These  inay  be  avoided,  to  lie  sure,  by 
res  trie  ting  the  dilatation  to  tlie  aiiteriux-  u  ret  lira.  Yet^  in  some  instances, 
the  dilatation,  to  be  c^tKeient,  must  ineiude  the  membranous  urethra,  since 
the  bnlb  and  the  bnlljo-niembranons  jnnetinn  are  likely  to  be  the  regi<»Tis 
most  in  need  of  stretebing. 

The  coutra-indieationa  to  dilatation,  by  Bubjeetive  sensations  of  the 
patient,  may  h^  nyereome  by  the  nse  of  lor-al  anesthesia  (p.  53). 

Technic  of  Massage.— The  method  of  reaebing  and  examining 
the  prostate  and  seminal  vesieles  with  the  finger  introduced  into  the 
rectum  has  already  Ufu  described.  One  often  s[R'aks  of  massaging  the 
jirostate;  Imt  it  is  ])rndent,  in  view  of  (be  fact  that  the  vesicles  may  be 
inttamed  even  when  they  feel  normal,  always  to  bt^gin  massage  with  the 
vesicles  and  then  to  unissai^t/  the  prostate,  no  nialter  wliich  of  these  organs 
feels  the  more  diseased^  tbniigb  ono  sbould  spt'ud  niost  of  one's  time  on 
obviously  diseased  regions. 

Tlie  question  whether  tliese  organs  should  lie  massaged  severcdy  or 
gently  cannot  1k^  de*'iiled  aeademically.  A  physician  who  rubs  so  hard 
as  to  make  many  of  his  patients  faint  loses  many  a  case  that  must  be 
massaged  before  it  ean  bi*  euivil ;  and,  on  the  otiicr  hand,  the  physician 
who  nnissages  too  gently  fails  to  eure  eertain  easels  that  re<|nire  severe 
rubbing.  The  intelligent  practitioner  will  ruh  gently  at  first  and  in- 
crease* the  sevirity  nf  the  manipulatiim  np  to  the  point  of  the  patient's 
endurana%  and  with  an  eye  to  the  ri'sults  obtained.  S*'vere  massage  nniy 
do  physical  harm  liy  exciting  aeute  prostatitis,  vesieuHtis,  and  epididy- 
mitis»  jMihl  nuissage  very  rarely  d<K's  this.  Xo  two  physicians  mas- 
sage with  in-ecisely  the  same  method  or  witlt  precisely  the  same  severity, 
as  patients  are  quick  to  note. 

A  sini])le  method  is  to  Wgin  Ufwin  one  vesicle,  and,  reaeliing  up  as 
far  toward  its  fundus  as  i>ossible,  to  press  upon  it  and  then  withdraw 
the  finger  in  a  zigzag  way  uniil  one  reaches  the  prostate.  This  maneuver 
is  rejiieated  half  a  dozen  times  and  then  the  same  treatment  given  to  the 
opposite  vesicle.  If  tli*-  vesicles  are  inijHdpaljIe,  this  is  enough.  If  dis- 
temlcd  ur  indurated,  the  unuieuver  should  be  rejieated  often  enough  to 
make  a  distinct  redn(*tion  in  thoir  size,  if  the  patient  can  bear  so  much 
mani{Mdaliou. 

The  finger  is  then  brought  down  t^  the  prostate*  Hard,  angular  in- 
durations in  and  abtmt  this  organ  bad  best  be  avidded,  amJ  pressure 
made  chiefly  ujmiu  the  more  yiehling  |H*rtions  of  the  gland.  Beginning 
with  one  lol>e,  pressure  is  made  ujxiu  it  either  with  a  toand-fro  lateral 
sweep  of  the  finger  or  with  a  circular  motion.  This  numipulation,  if 
gentle,  may  be  continued  for  one  minute;  if  sc*vere,  half  a  dozen  strokes 
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may  suffice.  The  same  treatment  is  given  the  opposite  lol)e  of  the  gland, 
and  the  manipulation  concluded  by  a  half  dozen  strokes  over  the 
prostatic  sinus  for  the  purpose  of  emptying  the  main  ducts  into  the 
urethra. 

Meanwhile,  watch  is  kept  for  the  expulsion  of  pus  from  the  meatus, 
and  this  is  caught  upon  a  slide  for  examination. 

Massage  should  usually  be  repeated  not  oftener  than  two  or  three 
times  a  week.  If  severe,  longer  intervals  are  better.  In  exceptional 
cases,  when  the  return  from  massage  is  very  great,  gentle  rubbing  may 
be  employed  once  a  day.  Massage  should  be  continued  until  the  sub- 
jective sjTnptoms  are  relieved,  and  the  return  from  the  rubbing  very 
slight  and  not  densely  purulent.  If  the  return  to  normal  is  rapid,  one 
may  continue  to  rub  until  all  pus  disappears.  The  success  of  treatment 
must  almost  always  be  verified  by  three  or  four  observations  at  intervals 
of  one  to  three  months.  If  pus  has  reaccimiulated  during  these  inter- 
vals, a  few  rubs  will  get  rid  of  it. 

Contra-indicationB  to  Massage. — Massage  is  dangerous  only  in  the 
presence  of  acute  inflammation  of  the  urethra,  the  prostate,  the  vesicle, 
or  the  epididymis;  but  massage  is  harmful  in  case  it  increases  the  pa- 
tient's subjective  symptoms  instead  of  relieving  them.  It  is  also  harm- 
ful in  case  it  so  hypnotizes  the  patient  that  he  thinks  he  must  come  for 
the  rest  of  his  natural  days  to  be  rubbed  for  the  relief  of  imaginary  dis- 
comforts. Such  patients  should  be  discouraged  from  massage  by  all 
possible  means.    Their  proper  cure  is  sexual  relief  by  matrimony. 

THE    RECTAL   DOUCHE 

The  rectal  douche  is  an  accessory  or  substitute  to  massage  of  the 
prostate  and  vesicles.  The  usual  case,  that  can  ]x^rfectly  well  submit  to 
massage,  need  not  bother  with  douches.  But  if  the  j)atient  cannot  reach 
his  physician  often  enough  for  massage,  if  the  iuflammation  is  too  acute 
for  massage,  or  if  massage  proves  irritating  or  in  any  way  harmful,  the 
rectal  douche  should  be  employed.  The  object  of  the  rectal  douche  is 
to  apply  heat  or  cold  to  the  prostate  or  vesicles.  For  this  j)urpose,  the 
closed  tube,  or  psychrophore,  may  be  euij)love(l,  but  the  open  double-cur- 
rent tube  is  l)etter.  Hot  water  is  usually  preferable  to  cold.  The 
mechanism  and  technic  have  already  been  descril)e(l.  The  injection 
should  be  ref)eated  every  day,  with  an  interval  of  a  few  days,  every  two 
or  three  weeks,  to  make  sure  that  the  bowel  is  not  being  irritated.  Some 
patients  note  an  immediate  sense  of  relief  from  the  use  of  the  rectal 
douche,  but  the  majority  do  not,  and  it  is  often  difficult  to  persuade  a 
patient  to  go  on,  week  after  week,  using  a  treat uient  which  is  a  great 
nuisance  and  which  does  not  a])pear  to  him  beneficial.  Yet  the  rectal 
douche  is  one  of  the  few  forms  of  treatuient  that  I  consider  it  wise  to 
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rotitiinu'  fur  iimiitlis  ill  a  time,  witli  unly  sut-li  intorvuLs  as  arc  nece^^ary 
ti>  insure  the  safety  f»f  tlio  hnweL 

OPERATIVE   TREATMENT  1 

Tn  tlie  aliseiice  *if  cuinpliealinnft  s|KH'ifieally  requiring  operations, 
s;K'h  as  iulrartalile  strietiire,  ur  alisce.s.s  of  the  pr<»i^tate  cir  vesi(*h%  it  is, 
gtmerally  spakihg^  unwise  to  oijerate  nyion  cases  of  chnmie  urethritis. 
Intraeta1)le  oases  oi  iireshilie  ueuriil^ia  have  Ijeen  cured  hv  scraping  the 
posterier  urethra,  hut  such  a  treatuient  wuuhl  st^eui  more  likely  to  do  harm 
than  good  in  most  cases.  Young*  advices  prostatectomy  for  the  treat- 
ment of  ehrouio  jtrostatiti^* ;  Init  his  hest  results  are  olitaiued  in  cases  of 
reteutiou,  aud  it  is  uhviijus  that  retention  from  prostatic  har  or  con- 
tracture in  a  young  man  requires  the  same  operative  treatment  for  it* 
cure  as  does  prostatic  retention  iu  the  aged*  Dilatation  di^es  these  eased 
no  gootl  ( ]\  3ii7). 

Ligation  of  the  vas  deferens  sometimes  exercises  a  markedly  l*ene- 
ficia!  effect  uihiu  severe,  j>ersisteut  |jri)statitis  aud  vesiculitis,  hut  since 
this  ojieratirm  renders  the  jiatient  sterile  it  is  ]»ermissible  only  nj)ou  old 
men  an<l  upon  such  youug  men  as  suffer  from  relajising  epididymitis  in- 
eural>le  hy  any  uther  means. 

URETHROSCOPIC   TREATMENT 

ii 

The  anterior  urethra  should  Ix*  examined  with  the  urethroscope, 
either  at  the  time  that  dilatatiou  seems  indicated  or  at  the  time  that 
it  fails  to  do  good.  I  i^ethroscopic  treatment  is  very  rarely  necessary, 
although  the  German  schcM^>l  prefer  to  use  the  urethroscope  throughout. 
If  urethrosctqne  ohservations  are  nmde  througliout  the  course  of  Ircat- 
nient,  the  disappearance  of  intilfratious  and  the  return  of  the  mucous 
membrane  to  nonuah  or  the  final  scarring  of  the  urethra  may  he  noted. 
But  frequent  intnxhictions  of  the  uretliroscope  are  often  more  irritating 
tiian  the  dilatations  themselves,  ami  it  does  not  seen)  necessary  to  watch 
t!ie  urethral  luucous  niemlu*ane  when  the  progress  of  the  cure  can  be  ol>- 
served  quite  as  accurately  hy  watching  the  disapix^arance  of  shreds  and 
pus  from  the  urine.  i 

The  methoils  of  urethrusciii>ic  treatment  an*  four:  | 

A]iplicatton'^  of  chemicals  to  the  mucous  meuihrane.  ' 

Treatment  *tf  su|qiiiratiiig  follicles  ur  ]»arauri'thnd  eanals. 

Treatment  of  the  verumoutanum  (p.  24?*). 

Treutmcnt  of  urethral  neoplasins  (p.  fiBi*). 
Topical  Applications*— If  anterior  urethritis  resists  treatment 
hy  the  ordinary  injectiHU  and  dilatation,  the  nrethrosco}>e  usually  re- 
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veals  localized  areas  of  infiltration,  in  the  midst  of  which  are  seen  in- 
flamed glands  which  mav  or  may  not  exude  pus.  Applications  to  these 
spots  may  be  made  through  the  urethroscojie  by  means  of  a  cotton  tampon 
on  a  wooden  applicator.  Nitrate  of  silver  in  5  j)er  cent  to  20  per  cent 
strength  is  the  drug  most  commonly  used.  Sulphate  of  copjx^r  may  be 
used  in  the  same  strength,  or  equal  parts  of  iodin  and  carbolic  acid 
maybe  employed.  The  applications  are  made  precisely  to  the  inflamed 
sjwt,  after  it  has  been  touched  Avith  a  dry  piece  of  cotton,  in  order 
to  pid  it  of  secretions.  Xo  excess  of  the  solutiim  should  he  jxTmitted 
to  run  over  healthy  parts  of  the  mucous  membrane.  The  treatment 
may  be  repeated  not  oftener  than  twice  nor  less  often  than  once  a 
week. 

Treatment   of  Sappurating   Follicles   and  Paraurethral 
Ducts. —  Intractable  anterior  urethritis  is  sometimes  due  to  persistent 
suppuration  in  one  or  more  of  the  urethral  follicles;  most  exceptionally, 
it  is  due  to  suppuration  in  a  paraurethral  canal.     Various  means  of  at- 
tacking such  cimditions  through  the  urethroscoj:e  have  been  suggested. 
^or  the  paraurethral  canal,  the  best  treatment  is  injection  with  1  jxjr 
^nt  nitrate  of  silver,  and  if  this  fails  to  cure  after  two  or  three  injec- 
tions, the  canal  should  be  split  from  end  to  end  by  means  of  a  urethro- 
®<?opic  knife  (Janet's  trajectotomo  is  the  most  ccmvenient  instnunent). 
-^Vfter  the  canal  has  thus  been  thrown  open  into  the  urethra,  its  inflam- 
^^^ation  is  readily  healed  by  the  routine  injections  and  dilatation.     But 
^fter  the  operation  no  dilatation  should  Ije  emj)loyed  until  gcmococci  have 
disappeared. 

Suppurating  follicles  are  best  treated  by  destroying  them  with  a  gal- 
^"ano-caustic  needle,  which  is  jJunged  into  the  suppurating  focus.  The 
tireatment  of  these  lesions  by  injecticm  with  the  urethral  j)i|x^tte,  or  by 
tihe  application  upon  their  surface  of  strong  solutions,  is  not  so  rapidly 
Jssnccessful.  Churchman  ^  thinks  this  method  the  best  for  paraurethritis, 
since  he  fears  systemic  infection  from  cutting. 

TREATMENT  OF  POSTGONORRHEAL  NEUROSES 

The  neuroses  due  to  chronic  prostatitis  and  seminal  vesiculitis  may 
or  may  not  be  postgonorrheal,  as  has  already  Ixxm  suggested.  Yet  they 
usually  follow^  gonorrhea,  are  usually  attributed  to  it  by  the  ])atient,  and 
are,  therefore,  best  considered  under  this  asi)ect.  They  nuiy  1^  divided 
into  thre*e  groups : 

Sexual  neuroses. 

Painful  neuroses. 

Sexual  neurasthenia. 


^  Jour,  Am.  Med.  Assii.^  January  14,  11H)5. 
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To  tlicse  ina J  1k^  addedj  fnr  the  sake  of  convenicjice : 
Prostutorrliea. 
S|)(*rnmtorr}iea. 

In  order  proi^erly  to  treat  these  various  eonditiona,  an  accurate  diag- 
nosis is  necessary  as  to  the  presenee  or  absence  of  the  ^onococcns.  the 
^n-aviiv  of  tlie  |>rostatifis  or  vesieolitis,  rlie  presuiK^-  of  urrthral  stricture 
or  i-esidiial  urine,  of  uretliral  hyjieresthesia,  and,  alwve  all,  tJie  neurotic 
caliber  of  the  individuaL 

If  gouoefK'ci  are  ]»resent,  one  must  first  get  ri*]  of  these  by  appropri- 
ate measures.  If  the  prostate  and  veaieles  ai-e  markedly  inflamed,  these 
must  be  massaged  until  the  amount  of  pus  expressed  h  reduced  to  a 
minimum.  If  there  i:*  stricture,  tids  naij^t  l>e  dih^ted ;  if  there  is  residual 
urine  without  any  marked  patliologieal  cause,  this  may  be  set  down  to 
the  sclerosis  of  the  prostatic  glands  about  tlic  blad^ler  neek,  and  is  best 
treated  by  incisifm  with  the  galvamK*autery  (p.  »i27).  If  tbe  urethra  is 
hyperesthetic,  this  oversensitiveness  must  be  dulled  by  tlae  gentle  passage 
of  sounds  as  large  as  the  patient  can  bear,  eacli  passage  of  the  sound 
being  precede<l,  if  necessary,  by  an  injtK^tion  of  alypin.  At  the  same 
time,  the  condition  of  the  verumontanum  must  be  studied  through  the 
posterior  urethroseojK*.  If  examination  reveals  that  this  is  congested^ 
swollen  J  or  erodetl,  treatment  must  be  directed  to  it*  Throughout  the 
treatment  close  watch  must  lx»  kept  upon  its  effect  on  the  patient,  and 
frequent  questionings  shonbl  elicit  tbe  precise  nature  uf  the  patient's 
pain  (if  lie  lias  any). 

It  will  usually  be  found  that  the  proper  treatment  for  pain  is  the 
treatment  which  strikes  the  painful  siwit,  Thus^  if  pressure  upon  the 
prostate  or  upon  tbe  vesicle  excites  a  discomfort  which  the  patient  recog- 
nizes as  that  from  which  be  suffers,  massage  of  these  organs  will  relieve 
this  discomfort ;  if  the  passage  of  a  ssnund  strikes  the  painful  s]wt,  sounds 
and  irrigation  are  Jikely  to  cure;  if  touching  the  verumontanum  with  a 
swab  introduced  through  the  posterior  urethroscope  excites  tbe  pain,  this 
is  likely  to  prove  tbe  projw^r  pfuut  of  attack.  In  these  cases  above  all 
others,  care  should  l>e  taken  not  to  ijersist  Uxj  long  in  any  one  course  of 
treatment  with  blind  insistence  that  this  treatment  must  cure.  Unless 
the  progress  of  tbe  case  is  entirely  satisfactory^,  no  given  course  of  treat* 
meiit  should  l>e  persisteil  in  fur  more  than  three  weeks. 

Finally,  so  many  of  these  difliculties  depend  entirely  upon  sexual 
irregularities  and  derangements  that  the  patient's  sexual  habits,  l^oth 
previous  and  present,  should  be  intimately  investigated,  and  every  ef- 
fort made  to  lead  him  to  as  clean,  as  wholesome,  and  as  normal  a  sexual 
condition  as  it  is  pissilde  for  him  to  attain.  Although  matrimony 
cannot  l>e  prescribed  like  a  pill,  axid  although  these  patients  are  often 
sorry  subjects  to  place  on  any  w^oman's  hands,  tridy  happy  married 
life  is  often  tbe  oidy  real  remedy  for  the  patient's  condition,   and, 
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nnfortuMtely,  almost  as  often  it  is  a  remedy  beyond  the  patient's 


fmetns. 
Mm  special  methods  of  treatment  are  employed  upon  these  cases, 
especiilly  for  the  purpose  of  improving  defects  in  the  sexual  function. 
Such  are:  the  administration  of  strychnin,  damiana,  and  belladonna, 
the  application  of  the  galvanic  or  the  high-frequency  current  to  the  pros- 
tate, either  by  means  of  a  urethral  electrode  or  by  a  rectal  electrode,  the 
more  diffuse  application  of  electricity  in  the  form  of  high-frequency 
riirrents,  the  so-called  violent  ray,  the  high  candle-power  light,  etc.  Vi- 
bratonr  massage  of  the  prostate  through  the  rectum  is  also  employed. 

I  have  tried  most  of  these  measures  and,  though  I  have  succeeded 
in  curing  certain  cases,  or  at  least  in  temporarily  improving  them,  by 
almost  every  one  of  these  means,  they  all  fail  in  the  majority  of  instances. 
Many  years  ago,  by  means  of  vibratory  prostatic  massage,  I  relieved  a 
condition  of  deep  urethral  pain  which  had  resisted  every  other  form  of 
treatment  at  my  hands  and  at  the  hands  of  many  practitioners.     Quite 
iwntly  I  succeeded  with  the  high-frequency  current  in  markedly  ameli- 
orating the  functional  impotence  and  frequent  nocturnal  emissions  of  a 
patient  who  had  traveled  the  length  of  the  country  in  the  vain  hope  of 
rehef.    Yet  these  cases  are  absolutely  isolated.    How  much  my  personal 
.<ugfsestion  had  to  do  with  these  cures  I  hesitate  to  decide.     In  obscure 
caries,  rebellious  to  all  other  methods  of  treatment,  applications  to  the 
renunontanum  through  the  posterior  urethroscope  have  proven  quite 
gi-nerally  useful. 

The  technic  of  the  application  is  as  follows : 

The  urethroscope  is  introduced  until  its  window  is  believed  to  be 
op^Mwite  the  verumontanum.  Its  obturator  is  then  removed  and  the 
v«Tumontanum  sought  for  by  gently  moving  the  urethroscope  for\vard 
or  back.  If  the  hmien  of  the  tube  fills  with  blood  or  urine,  this  is 
mopped  out  by  cotton  swabs.  When  the  verumontanum  is  plainly  seen, 
it  ill  very  gently  mopped  dry  with  the  swab  and  then  touched  with  10 
|ier  ci»nt  nitrate  of  silver  uj)on  a  very  minute  eottcm  swal) — so  minute 
that  none  of  the  solution  will  he  sciuoezed  out  over  the  surrounding  parts. 
The  thoroughness  of  the  cauterization  is  cimtrolled  by  visual  examina- 
tion. The  tul)e  is  then  withdrawn  and  the  application  not  repeated 
within  eight  or  ten  days. 

The  solutions  I  have  employed  are  5,  10,  and  20  per  cent  silver 
nitrate  and  the  liquor  hydrargyri  nitratis. 

It  is  said  that  curettage  of  the  verumontanum  through  the  urethro- 
j5Ci»pe  is  sometimes  of  material  assistan(»e  when  cauterization  fails.  I 
have  not  employe<l  it.  Even  the  cauterization  is  (juite  a  severe  method 
of  treatment,  and  if  some  l)enefit  is  not  derived  from  the  first  two  or  three 
applications  it  should  not  \ye  continued. 
To  sum  up: 


244  TREATMENT  OF  CHRONIC  URETHRITIS 

Sexual  Neuroses. — In  the  treatment  of  sexual  neuroses,  repila- 
tion  of  the  patient's  sexual  life  is  of  the  first  importance.  For  deficient 
erection  and  premature  ejaculation,  more  may  usually  be  done  by  ure- 
throscopic  cauterization  of  the  verumontanum  than  by  any  other  local 
treatment.    But  massage  of  the  dilated  prostate  or  vesicles  may  help. 

Painful  Neuroses. — The  sexual  element  is  still  of  the  greatest  im- 
portance, and  the  decision  as  to  what  form  of  local  treatment  should  be 
employed  rests  with  the  discovery  of  that  form  of  treatment  which 
touches  the  painful  s}K)t. 

Sexual  Neurasthenia. — The  element  of  suggestion  is  here  of  the 
greatest  imi)ortance.  Sexual  and  general  hygiene  often  succeed  better 
without  local  treatment  than  with,  and  the  effect  of  local  treatment  is 
chiefly  suggestive. 

Plrostatorrliea  and  Spermatorrliea. — The  leaky  glands  are 
emptied  by  massage  and  dilatation ;  but,  inasmuch  as  the  effect  of  local 
treatment  is  only  temporary,  the  patient  should  be  made  to  understand 
clearly  that  his  condition  is  of  no  importance  and  will  be  likely  to  con- 
tinue so  long  as  he  remains  single. 


CHAPTER    XXII 
SPASMODIC   AXD   CONGENITAL   STRICTURE 

As  abnormal  narrowness  of  any  portion  of  the  canal  of  the  urethra 
wiwtitntes  stricture,  or,  since  the  urethra  is  naturally  a  closed  canal,  Sir 
Clurles  Belfs  definition  may  be  more  accurate  and  loss  of  dilatability 
njay  be  termed  stricture.     This  contraction  of  the  canal,  according  to 
^^  first  definition,  to  constitute  stricture  must  be  unnatural,  for  the 
^'^thrt  has  certain  points  of  normal  contraction — namely,  the  meatus, 
^^  middle  of  the  pendulous,  and  the  beginning  of  the  membranous  ure- 
^^^  and  these  are  not  strictures.     They  become  so,  however,  if  unduly 
^^«1L    Thus,  an  individual  with  an  average-sized  penis  and  urethra, 
▼h<>se  meatus  will  only  take  a  Xo.  10  French,  has  stricture  (congenital) 
^'f  the  meatus,  although  he  may  never  suflfer  any  inconvenience  there- 
^'^•m.    Again,  any  inflammatory  condition  of  the  walls  of  the  canal,  or 
^pa?Diodic  contraction  of  the  same,  constitutes  stricture  in  a  certain  sense, 
>^  does  also  any  growth  upon  or  beneath  the  mucous  membrane — can- 
f^nnis,  tulK^rcular,  syphilitic,  or  membranous.     In  the  same  way  a  col- 
lection of  fluid  outside  the  canal  may  constitute  stricture — abscess, 
spnnis,  or  hydatid  cyst,  etc. — anything,  in  short,  which  lessens  the  size 
••f  the  canal  when  distended  by  the  stream  of  urine,  foreign  bodies,  of 
o»urse,  excepted.     In  all  the  last-named  conditions,  however,  stricture 
iji  only  an  epi phenomenon,  and  not  the  disease  itself. 

True  stricture  is  of  two  kinds:  1.  ilnscnlar  or  spasmodic.  2. 
Permanent  <>r  organic — the  latter  congenital  or  acquired.  Inflammatory 
.<trii-turc»  <loe8  not  exist  as  a  disease  of  the  urethra.  Any  inflamma- 
tion les.'sens  the  caliber  of  the  canal  in  j)r()portion  to  the  turgescence  of 
tlie  mucous  membrane;  but  no  amount  of  simple  inflammation  of  the 
urethral  mucous  membrane  constricts  the  canal  enough  to  (K'casion  seri- 
i»u>  n*t«*ntion,  unless  occurring  in  connection  with  organic  or  spasmodic 
5trifturt\  as,siste<l  by  muscular  spasm  or  coui])licated  by  c<»ngestion. 

<>bstnu*ti<m  of  the  urethra  by  stone,  slough,  or  foreign  body  does  not 
constitute  stricture. 

MUSCULAR   OR   SPASMODIC   STRICTURE 

Spa^HKMlic  stricture  is  an  involuntary  contraction  of  the  compressor 
urethne  nius<:*le  of  sutticient  force  to  iniiK,'<lc  or  to  prevent,  temporarily 
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or  permanently,  the  passage  of  urine  from  the  bladder.  I  have  en- 
countered no  case  of  spasm  of  the  pendulous  urethra,  though  De  Bora  ^ 
records  two  cases.  The  so-called  spasm  of  an  organic  stricture  is  elastic 
or  congestive,  except  when  it  occurs  in  the  compressor  muscle. 

Spasmodic  stricture  is  a  symptom,  not  a  disease.  It  always  depends 
upon  some  separate  and  distinct  condition.  It  varies  with  the  varia- 
tions of  this  etiological  factor  and  disappears  with  its  cure. 

An  active  predisposing  cause  is  a  sensitive,  high-strung  nervous  or- 
ganization, often  in  connection  with  an  irritable,  a  gouty,  or  a  rheumatic 
constitution,  and  particularly  in  those  who  are  sexually  astray.  Such 
a  one  is  unable  to  urinate  in  the  presence  of  his  fellows,  and  the  more 
anxious  he  is  to  pass  his  water,  and  the  more  water  there  is  to  pass,  the 
more  difficult  does  he  find  it  to  satisfy  his  desire.  Certain  mental  sug- 
gestions contribute  to  increase  or  to  diminish  the  spasm.  The  sound  of 
running  water  often  breaks  the  spell,  while  derision  or  absolute  silence 
has  the  opposite  effect.  I  have  known  a  commercial  traveler  who,  dur- 
ing twenty  years  of  life  spent  mostly  on  the  road,  could  not  urinate  in 
a  railroad  car  except  by  means  of  a  catheter.  Yet  such  a  man  may  well 
go  through  life  with  no  great  inconvenience  from  his  urethral  idiosyn- 
crasy, his  ureihrismus,  as  Otis  tenned  it.  But  let  him  acquire  an  organic 
stricture  of  a  vesical  calculus,  let  him  be  operated  upon  for  hemorrhoids, 
or  suffer  any  local  or  constitutional  strain  or  shock,  and  his  urina- 
tion immediately  l)ecomes  difficult  or  impossible  to  accomplish  for  a 
greater  or  less  space  of  time.  I  have  known  an  operation  for  hem- 
orrhoids to  occasion  complete  retention  lasting  ten  days,  long  after  the 
patient  was  up  and  about.  Such  a  spasm,  if  unrelieved  by  catheteriza- 
tion, may  even  cause  rupture  of  the  bladder.  Thus  there  is  this  much 
in  the  tlieory  of  Otis  that  an  abnormally  small  meatus  may  cause  ure- 
thrisnms,  that  if  the  meatus  is  small  enough  to  irritate  the  urethra  by 
imjx^ding  urination,  it  may  excite  a  spasmodic  stricture,  though  I  have 
never  known  it  to  do  so.- 

Symptoms  and  Diagnosis — The  one  symptom  of  spasmodic  stricture 
is  inability  to  urinate.  Hence,  it  is  sometimes  confounded  with  organic 
btricture.  Indexed,  not  a  few  cases  of  stricture  deemed  impassable,  when 
put  upon  the  operating  table  have  hecn  found  to  admit  a  full-sized  sound, 
being  cases  of  spasm  with  little  or  no  organic  contracture.  The  follow- 
ing diffen»ntiatiiip  points  are  therefore  memorable: 

1.  Spasmo<lic  stricture  (K'cnrs  only  in  the  membranous  urethra. 

"2.  I'liless  there  is  some  orpmie  lesi<»n  of  the  urinary  tract  the  urine 
is  bright  and  sparkling,  which  it  v<>rv  rarely  is  if  there  is  organic 
stricture  sufficiently  nuirkcMl  to  s(»riouslv  arn^st  urination. 


»  (inz.  (icH  hop.,  1S97,  LXX,  5S3. 

^Jour.  of  Cut.  and  (ien.-Vrin.  Dh.,  1887,  v,  2. 
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3.  Although  it  may  be  impassible  to  introduce  a  filiform  bougie  or 
m  small  sound,  a  full-sized  sound,  if  allowed  to  rest  for  a  few  moments 
mgminst  the  face  of  the  stricture,  will  usually  tire  the  muscle,  and  finally 
Blip  into  the  bladder.  If  it  slips  in  by  its  own  weight  its  course  will 
often  be  jerky  and  irregular,  as  the  muscle  gives  way  by  succeeding 
spasms  of  lessening  intensity. 

4.  When  the  instrument  is  once  introduced  the  obstacle  is  wiped  out, 
and  the  withdrawal  of  the  instrument  is  not  opposed  by  any  such  grasp- 
ing as  is  felt  when  there  is  tight  organic  stricture.^ 

5.  Even  though  a  spasmodic  stricture  be  absolutely  impassable,  gen- 
eral anesthesia  will  entirely  relax  it  and  permit  the  passage  of  any  in- 
strument that  the  normal  canal  will  take. 

6.  Organic  and  spasmodic  stricture  often  coexist.^  Indeed,  organic 
stricture  is  the  most  common  cause  of  spasm,  and  spasm  may  be  the 
notable  symptom  of  an  organic  stricture  of  large  calil.x)r. 

Treatment. — ^The  retention  may  be  relieved  by  a  hot  sitz  bath  or  by 
catheterization. 

The  tendency  to  spasm  is  overcome  by  removing  the  cause  and  im- 
proving the  general  hygiene,  special  attention  being  paid  to  sexual 
irregularities,  concentrated  urine,  and  organic  stricture. 

To  prevent  recurrence  of  the  spasm  I  know  nothing  better  than  the 
passage  of  a  full-sized  steel  sound  to  overstretch  the  muscle,  and  silver- 
nitrate  instillations  to  blunt  the  sensibility  of  the  deep  urethra. 

CONGENITAL   STRICTURE 

Congenital  stricture  or  occlusion  of  the  urethra  may  occur  at  three 
places  in  tiie  urethra: 

1.  At  the  meatus. 

2.  At  the  outer  limit  of  the  fossa  navicularis,  and 

3.  At  the  membranous  urethra. 

Such  strictures  are  caused  by  inaccurate  apposition  in  the  embryo 
r»f  separately  developed  sections  f)f  the  urethra.  Stricture  in  the  deep 
urethra  is  most  unusual.  Guil)e  relates  an  interesting  fatal  case  in 
which  the  stricture  only  admitted  a  nwdle.  On  the  other  hand,  con- 
^nital  stricture  at  the  meatus,  or  at  tlie  outer  end  of  the  fossa  navicularis 
(aptly  termed  the  second  meatus)  is  v(»rv  common.  Indeed,  the  size  of 
the  meatus  is  no  more  fixed  than  the  size  of  the  mouth  or  the  nose, 
though,  in  general,  a  small  penis  is  far  more  likely  to  have  a  contracted 
meatus  than  is  a  large  one.     ^loreover,  the  second   meatus  is  rarely 


»  But  if  the  infftniment  pa»«e<l  is  a  small  one  (less  than  24  F.)  it  docs  not  over- 
strptrh  the  miMele  and  may  therefore  lx»  j?nis|KMi  on  withdrawal. 

'  Indeeil,  continued  spasm  may  doiil>tless  cause  ulceration,  just  as  spasm  of  the 
bowel  causes  fissure  in  ano.     (Cf .  Keyes,  Am.  Jour,  of  Urolo^j,  1905,  i,  218.) 


smaller  tliau  the  tirst,  liencp  eongpnital  atrictiire  need  not  he  lrM>ked  fi>r 
here  unless  congenital  stricture  of  the  meatus  exlenius  is  seen  to  exist.] 
The  solution  of  tlic  question,  how  much  contraction  constitutes^ 
strictures  of  the  meatus,  deix-nds  upon  one's  point  of  view.  Strictly 
speaking,  »  meatus  is  atrictured  if  a  prolKi,  introduced  into  the  fossa 
navicnltiris  and  rotated  so  as  to  sweep  tlie  point  outward  along  the  floor 
of  the  urethra,  encoi niters  a  thin  menihrane  wluch  it  must  surmount 
in  coming  out  through  the  meatus.  This  ohstruction  always  occurs  on 
the  floor  of  the  canal,  anrl  is  never  anything  more  than  a  fold  of  mucous 
nieuibrano  thai  may  be  pushed  out  by  the  probe 
(Fig.  52).  The  atx^ond  meatus  is  strictiired  if  it  is 
nut  so  Inrije  as  tlie  normal  true  meatus. 

Strictly  speaking,  the  alnwe  nde  holds  good. 
Practically,  however,  stricture  of  tlie  raoatiis — to 
which  so  many  rellex  ills  were  once  attrii*nted — - 
rarrly  proiluces  any  symptoms.  If  actually  so  siuall 
as  to  interfere  with  urination  it  may,  iierhaps,  like 
a  tight  prepuce,  cause  hernia  or  even  epilepsy  in  a 
chilli,  and  sjuL'^niodic  stricture  in  later  life,  ami  the 
un'lhru  may  lieemuc  cousidcrahly  dilated  behind  it. 
]iUl  siich  cnses  uvv  cx<'rphoinil.  Most  men  can  go 
through  life  in  blissful  ignorance  of  the  size  of 
tlieir  meati  unless  they  fal!  foul  of  the  genito-uri- 
nary  surgeon,  who,  to  ]H'nMit  the  passage  of  his 
sounds,  may  justly  enlarge  an  oritiee  that  had  f^therwise  been  sufticient 
for  Nature's  claims. 

GompHcatioES. — Apart  froru  the  reiiex  irritation  alluded  to  abive, 
cougenitid  stricture  nniy,  in  except ioofd  instances,  cause  any  of  ihe  phe- 
nomena of  retention  that  may  result  from  organic  stricture*  Yet  a  man 
may  live  many  years  without  any  evil  effects  from  a  meatus  trm  small  to 
admit  ii  10  F,  bougie.  In  excc])Honal  instances  a  jxuich  develops  behind 
the  obstruction. 

Treatment. — The  only  way  to  cure  a  stricture  of  the  meatus  is  to  cut 
it.  As  ab<»ve  remarked,  this  is,  as  a  rule,  quite  unnecessary,  except  for 
the  surgeon's  purposes. 

The  o|K'raliriu  of  mvaioinmtj  has  o<*casioued  the  invention  of  various 
more  or  less  ingenious  mvaioiumvs,  of  which  the  best  is  a  blunt-piinted 
straight  bistoury.  This  is  the  only  instrument  required,  and  the  opera- 
tion may  l>e  very  elegantly  |M'r formed  as  follows:  After  cleansing  the 
parts  with  soap,  bichlorid,  and  alcohol,  a  ^^  grain  cocain  tablet  is  in- 
aerted  within  the  meatus  and  pressed  into  the  little  pocket  below  it.  This 
IS  dissolved  by  dropping  U|)ou  it  two  drops  of  1:  1,000  adrenalin  solu- 
tion* In  a  few  moments  the  tip  of  the  meatus  is  seen  to  blanch.  The 
bistoury  is  then  inserted  and  the  membrane  deliberately  divided  upon  a 
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\  finpr  placed  beneath  the  frenum,  which  appreciates  the  fibrous  ring 
[  iboat  the  meatus  and  at  the  second  meatus,  and  by  feeling  the  blade  of 
the  birtourv  beneath  the  skin  recognizes  when  they  have  been  effectually 
dirided.  The  passage  of  a  bulbous  bougie  proves  that  the  obstructions 
hire  been  auiSciently  cut.  If  this  technic  is  observed  there  will  be  no 
piin  tnd  little  bleeding.  The  meatus  is  flushed  clean  and  packed  with 
cotton  upon  which  glutei  has  been  thickly  dusted.  This  substance  com- 
bines hemostatic  and  antiseptic  properties.  The  glutei  cotton  is  re- 
moved at  the  first  act  of  urination,  and  the  wound  is  kept  open  by  in- 
serting the  curve  of  a  clean  hairpin  into  the  urethra  once  a  day.  The 
lieiDorrhage  may  be  profuse  if  no  hemostatic  applications  are  made,  but 
thppp  are  no  other  complications,  and  in  the  most  extreme  cases  lateral 
pressure  will  check  the  flow  of  blood. 


CHAPTER   XXIII 

ORGANIC  STRICTURE  OF  THE  URETHRA— ETIOLOGY,  PATHOL- 
OGY,  SYMPTOMS,   RESULTS,  DIAGNOSIS 

Although  two  conditions  commonly  known  as  stricture  have  been 
described  in  the  preceding  chapter,  the  one,  spasmodic  stricture,  is  a 
mere  symptom,  and  the  other,  congenital  stricture,  a  condition  which, 
except  in  extreme  cases,  is  absolutely  innocuous.  True  stricture,  tlie 
stricture  that  is  never  innocuous  and  always  active  in  its  work  of  under- 
mining its  possessor's  health,  except  when  kept  at  bay  by  the  surgeon's 
efforts,  has  yet  to  be  considered. 

True  organic  stricture  of  the  urethra  is  a  cicatrix  of  the  urethral 
wall  left  there  by  some  injury  or  inflammation,  and  manifesting  a  con- 
stant tendency  to  contract,  and  thus  to  diminish  the  lumen  of  the  ure- 
thra. This  tendency  to  contraction,  which  is  always  manifested  in  a 
greater  or  less  degi'ce,  is  doubtless  caused  by  the  irritation  incident  to 
micturition,  the  impact  of  the  stream  against  the  barrier;  for  the  deepest 
stricture,  the  one  that  most  obstructs  the  flow  of  urine,  is  almost  always 
the  tightest,  and  if  the  stricture  is  kept  dilated  so  as  to  afford  little  or 
no  obstruction,  the  tendency  to  rccontraction  is  very  slight. 

VARIETIES 

Strictures  may  be  classified  from  several  points  of  view:  thus,  for 
prognostic  purposes,  strictures  are  considered  as  anterior  (at  or  in  front 
of  the  penoscrotal  angle)  and  posterior  (behind  this  point)  ;  therapeuti- 
cally considered,  strictures  are  of  large  caliber  (admitting  a  24  F.  bul- 
bous bougie)  or  of  suuill  caliber;  while  from  a  pathological  and  etiolog- 
ical point  of  vicAv  strictun^s  are  classified  as  gonorrheal  and  traumatic 
The  old  descriptive  division  into  linear,  annular,  and  tortuous  or  ir- 
regular stricture  is  clinically  c<mvenient  to  describe  the  nature  of  the 
obstruction  to  the  exploring  instrument,  and  the  terms  soft,  fibrous,  and 
inodular  (or  indurated)  are  descriptive  of  important  features. 

ETIOLOGY 

All  true  strictures  are  either  inflaunnatory  or  traumatic,  and  almost 
all  inflammatory  strictures  are  gonorrheal.     An  excessively  severe  or 
250 
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prolonged  simple  urethritis  may  cause  stricture,  and  so  may  urethral 
chancres,  ulcers,  neoplasms,  and  loss  of  substance  following  periure- 
thritis.   But  these  causes  appear  so  rarely  as  to  be  quite  negligible.^ 

By  far  the  greater  number  of  strictures  are  gonorrheal.  Thus  out  of 
220  cases  studied  by  Thompson,  164  (75  per  cent)  owed  their  origin  to 
gonorrhea;  while  Martin  found  among  219  cases  187  gonorrheal  stric- 
tures (85  per  cent). 

The  causes  of  gonorrheal  stricture  are,  however,  many.  The  inflam- 
mation itself  usually  causes  the  stricture ;  but  it  is  difficult  to  estimate 
what  proportion  of  strictures  is  due  to  breaking  a  chordee,  to  a  false 
motion  in  coitus  causing  a  tear  in  the  inflamed  mucous  membrane,  to 
the  ill-advised  use  of  caustic  injections  for  the  purjKJse  of  aborting  the 
attack,  or  to  the  injudicious  use  of  instruments  in  the  urethra  before 
the  attack  has  subsided.  Such  strictures  are  properly  traumatic,  since 
trauma  of  the  same  kind,  but  greater  in  degree,  may  cause  stricture  when 
the  mucous  membrane  is  not  inflamed  and  the  gonorrhea  thus  only  plays 
the  role  of  a  predisposing  cause. 

There  is  a  small  class  of  intermediate  cases  in  which  the  stricture  is 
Xieither  absolutely  inflammatory  nor  traumatic.  To  this  class  belong 
strictures  caused  by  urethral  chancres  and  ulcerations,  or  loss  of  sub- 
stance from  periurethritis,  etc. 

The  causes  of  traumatic  stricture  vary  widely.  The  peyiile  portion 
of  the  urethra  may  be  divided  by  knife  or  bullet,  or  torn  by  bending  the 
erect  penis,  by  a  false  motion  in  coitus,  or  by  breaking  a  chordee.  The 
bulb  is  the  portion  usually  affected  by  trauma  from  within,  by  ulc(»ration 
from  stone,  foreign  body,  or  retained  catheter,  or  by  the  sharp  point  of 
a  blundering  instrument.  The  prostatic  urethra  is  said  to  become  stric- 
tured  when  torn  by  disruption  of  the  i)elvis. 

But  of  all  traumatic  strictures,  recognizable  as  such,  stricture  of  the 
membranous  urethra  or  at  the  bulbo-niembranous  junction  is  the  most 
frequent.  The  stricture  is  caused  by  a  crushing  force  applied  to  the 
perineum,  which  brings  the  urethra  sharply  into  contact  with  the  sub- 
pubic ligament,  crushing  it  beneath  the  sharp  edge  of  this  structure  or 
tearing  away  from  it  in  front. 

The  injuries  which  have  caused  traumatic  stricture  in  the  perineum, 
with  or  without  a  penetrating  wound,  are  innumerable.  Among  the 
most  classic  may  be  mentioned  falls  from  a  height  astraddle  a  l)eam,  a 
chair,  a  stump,  a  manger,  the  limb  of  a  tree,  the  corner  of  any  blunt 
object,  such  as  a  tnmk,  a  box,  etc. ;  falls  astraddle  a  fence  while  walking 
upon  it,  of  a  wheel  while  mounting  an  ouinilnis,  of  the  tongue  of  a 
wagon;  falls  upon  a  sharp  object,  as  a  cliisel,  the  breakage  of  a  cham])er- 


'  Ten  cases  of  diffuse  iirethral  syphiloma  have  been  reported.     Guyon'a  Annalu 
1898,  xvi,  892. 
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p*>t  iipnn  whicli  the  patient  is  sitting;  falls  with  one  h*^  through  a  hole 
in  the  iee,  or  down  a  coal  liole  in  the  sidewalk  ;  l)eing  thrown  forward 
ii[xin  the  jKinunel  of  a  saddle,  while  riding;  fracture  of  the  pelvis,  kicks 
in  the  perineum  from  man  or  heast,  ete,,  ad  infinihim.  This  perhaps 
nnneef^ssurily  nuniite  detail  of  injuries  eapahle  of  eaihsing  stricture  is 
given  bot*ttiise  they  are  all  occurring  constantly.  They  may  be  over- 
looked hy  the  patient  if  tliey  do  not  give  rise  to  immediate  hemorrhage 
or  retention.  The  injury  is  tlien  slight,  not  causing  much  immediate 
disturbance,  and  the  patient  forgets  it;  he  never  has  a  gonorrhea,  per- 
haps, and  yet  in  after  years  symptoms  of  stricture  come  on,  and  the  canal 
is  found  tightly  contracted  at  its  membranous  jiortion;  or,  in  trying  to 
relieve  retention  in  fever,  the  physician  finds  his  catheter  unexpectedly 
arrested. 

Pathogenesis. — The  most  notable  modern  theories  ujwn  the  formation 
of  stricture  are  tlic  theory  of  Finger  and  the  Guyon  school,  and  the 
theory  of  (luiard. 

The  Finger 'Guy  on  theory  ^  makes  stricture  the  result  of  chronic 
ui-ethritis.  According  to  these  authors,  chronic  urethritis  is  essentially 
a  sclerotic  process,  characterized  hy  deposits  of  cicatricial  tissue  in  the 
suVauucosa  and  even  in  the  corpus  sjxmgiosunu  This  fact  is  illustrated 
hy  numerous  }mthological  findings  that  would  prove  its  truth  were  it 
not  coji(radicted  hy  the  notoricms  clinical  facts. 

For  aUliough,  as  we  liave  seen»  acute  urethritis  is  an  exudative  process 
that  does  tend  to  pass  into  a  chronic  sclerotic  stage,  the  esst^ntial  cause  of 
the  exudation  is  the  acnteness  of  the  attack  and  the  extent  of  exuflatiou, 
and  subsequent  cicatrizalion  is  proportional  rather  to  the  acnteness  of  the 
attack  than  to  its  duration.  Hence,  although  stricture  is  always  accom* 
panied  by  chroni*^  anterior  urethritis,  chronic  anterior  urethritis  may 
exist  for  years  withmit  inducing  stricture. 

We  therefore  accept  Guiard's  theory,*  that  stricture  dejxuids  UfK^n 
the  virulentH*  of  the  urethral  inHa munition.  The  more  severe  the  initial 
attack,  the  more  intense  the  cliordee,  the  more  fre4]uent  and  violent  the 
relapses,  and  the  longer  tiie  gonocwcus  can  be  found  in  the  discharge, 
the  greater  is  the  probability  of  stricture.  He  Iw^lieves  that  in  a  mild 
chronic  stage  the  urethral  inflammation  is  neither  deep-seated  nor  pro* 
ductive  of  any  fjermanent  lesion;  while  the  acute  inflanunation,  with  its 
involvement  of  the  lacimie  ami  glands,  its  cin'umserilied  or  diffused  areas 
of  periurethritis,  is  the  inflammation  cakndatcd  to  leave  behind  per- 
manent scars  in  and  iK^neath  the  uuh^ous  membrane. 

In  the  etiolog}^  of  irauntaflr  sirieiure  urinary  infiltration  must  al- 

'  Finger,  Intermit  klin.  H\tndnchau,  February  12,  1893.  Wassermann  and  Hall^, 
Guyon*»  Annates,  1891,  ix,  143  et  jxia^im.  Wasacrmann  and  Hall^,  Ibui.,  1S94,  xw\ 
244.  321* 

*  "  Les  urethrites  chroniques  chez  rbominc."     Paris,  1898,  p.  90  et  9eq, 
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ways  play  some  part.  It  is  true  a  severe  contusion  and  laceration  of  the 
urethral  wall  are  ample  causes  for  stricture;  but  it  is  incredible  that 
the  muscular  disturbance  of  urination  and  the  distention  of  the  wound 
with  a  fluid  containing  urinary  salts  and  urethral  bacteria  should  cause 
no  increase  in  the  inflammatory  reaction.  The  admirable  results  ob- 
tained by  simple  perineal  section  and  diversion  of  the  stream  of  urine 
from  the  wound  confirm  this  belief. 

In  this  connection  the  time  of  occurrence  of  stricture  after  gonorrhea 
and  injury  is  of  interest.     Of  the  164  cases  of  stricture  following  gon- 
orrhea, tabulated  by  Thompson,  in  10  symptoms  api)eared  inmiediately 
after  or  during  the  attack;  71  within  one  year;  41  between  three  and 
four  years ;  22  between  seven  and  eight  years ;  20  between  eight  and 
twenty-five  years.     Hill  *  makes  the  length  of  the  period  between  the 
cause  and  the  first  symptoms  of  stricture  noticed :  after  gonorrhea,  short- 
est period  two  years,  longest  thirteen  years ;   after  urethral  chancre, 
shortest  period  ten  months,  longest  three  years;  after  injury,  shortest 
period  four  months,  longest  eighteen  months.     Guyon,  among  142  cases 
of  gonorrheal  stricture,  found  only  4  cases  within  the  first  year,  10  dur- 
ing the  second  year,  79  distributed  between  the  second  and  tenth  years, 
and  49  after  the  tenth  year.     On  the  other  hand,  1  have  seen  an  im- 
passable stricture  in  the  perineum  six  weeks  after  a  severe  injury,  and 
Giiyon^  has  met  a  stricture  which  only  admitted  a  16  F.  scmnd  two 
weeks  after  injury,  and  another  which  would  not  admit  a  12  F.  after 
six  weeks. 

The  deductions  from  the  above  statistics,  confirmed  by  daily  observa- 
tion, are  that  the  symptoms  of  stricture  appear  earlier  after  traumatism 
than  after  gonorrhea,  the  date  of  their  a])iiearance  being  measurably  pro- 
portionate to  the  extent  of  the  injury,  and  that  the  greatest  divergence 
is  noticeable  after  gonorrhea.  It  is  totally  exceptional,  however,  for 
symptoms  of  organic  stricture  to  come  on  immediately  after  or  during 
the  attack  of  gonorrhea — as  Thompson  states  occurred  in  ten  of  his  cases 
— unless  stricture  existed  previous  to  the  attack,  unnoticed  by  the 
patient. 

PATHOLOGY 

Number  of  Strictures. — While  Thompson,^  in  examining  270  patho- 
logical specimens,  found  only  44  cases  of  multiple  stricture,  Guyon  ^  lays 
dovv^l  the  clinical  rule  that  gonorrheal  strictures  are  multiple,  while 
traumatic  strictures  are  single.     These  statements,  properly  interpreted, 

^  "An  Analysis  of  One   Hundred  and   Forty  Cases  of  Stricture  of  the  Urethra." 
London,  1871. 

'  "Lemons  cliniques,"  1894,  vol.  i,  p.  239. 

»  "Stricture  of  the  Urethra."     Second  edition,  1858,  p.  76. 

•  Op.  cU.,  I,  139. 
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roiiforni  jTerfectly  with  earh  othor  aiirl  witli  tlie  facts,     dtnceming  tra 
inatic  strit'tiires,  there  is  no  doubt ;  tlit-y  are  almost  always  single*     But 
gonorrheal  strictures,   while   frequently  single  from   the   pathologist's™ 
point  of  view,  often  jiresent  a  nuinl>er  of  ridges  to  the  examining  sound. 
Clinieally,   therefore,  gonorrheal   fitrieture^i  are  often  mnltiple,  patho- 
logieally  they  are  iTsnally  single. 

Seat  of  Strictm-e — Fpcm  this  8nhjeet  the  laborious  investigations  of 
ThoHi|>suH,  upon  the  "270  si^eeiniens  aljove  rt*f erred  t<i,  must  be  consid*^ 
ertnl  final,  cs])eeially  as  daily  exi>erienee  witli  pntients  bears  out  th« 
truth  of  his  eom-lusions,     lie  divides  tlie  urethra  into  tlircx:*  regions: 

1.  The  ImllKi-meiu  brant  u  IS,  inehiding  1  inch  in  front  of  and  j  inch  J 
behind  the  jnnetion  of  the  spongT»^  with  the  membranous  urethra. 

2.  Fn*iii  the  anterior  limit  of  region  1,  to  within  2i  inches  of  thoj 
meatus,  embraeing  from  2 J  to  8  inelies  of  the  S]Kjngy  urethra. 

3.  Tlie  first  2^  inches  of  the  canal  from  the  meatus. 
The  27n  prc^parations  ^^howcd  '120  strictures. 

Region  1   contained  215  strictures — €u   per  cent, 
2  ''  51  "  10         '' 

"       3  "  54  "  17         " 

There  were  185  cases  of  one  stricture  only,  situated  in  region  l.j 

U  it  ly  ii  it  u  it  u  i^ 

a  ti         9t  *i  a  a  u  u  <%  i 

Otis  plnccil  a  lunjority  of  all  strictures  wifhin  the  first  IJ  inclie#| 
from  the  meatus— the  next  most  common  position  tx^ing  somewhere  ial 
the  middle  portion  of  the  pendidons  urethra.  He  believed  deep  urethralj 
stricture  to  he  far  less  common;  but  these  views,  which  <  )tis  labored] 
earnestly  to  advance  for  many  years,  were  largely  influenced  by  his  thol 
ory  that  the  urethra  is  a  tube  evenly  calibrated  thn:iughout,  and  therefopej 
what  most  otlier  autliors  l>elieve  to  be  jioinfs  of  physiological  narrowing! 
(jjerhaps  exaggerated  in  individual  instances)  of  tlie  normal  healthjf 
urethra,  he  deufuninated  stricture. 

It  is  convenient  to  associate  the  region  in  which  the  stricture  oceursl 
with  its  cause.  Thus,  strictures  at  or  near  the  meatus,  if  not  eongeaital,! 
are  usnally  caused  by  chancrons  or  chancroidal  ulceration,  less  fre-j 
qtiently  by  caustic  injections  and  Ijv  gonorrhea.  Strictures  of  tlie  {sen- 
dulous  urethra  are  comitionly  gonorrheal.  Strictures  in  the  biilh  and! 
at  the  bulbo-niembranous  urethra  arc  also  comnionly  gonorrheal.  Stric-j 
tures  of  the  meuibranons  urethra  are  rarely  gonorrheal,  almost  alwaysl 
traumatic.  Stricture  in  the  prostatic  urethra  is  very  rare  and  alwaysl 
traumatic. 

Form  of  Stricture. — The  descriptive  distinction  of  strictures  into  lin-l 
ear,  annular,  uud  irregular  or  tortuous  is  lut^rc^ly  a  matter  of  eliiiicalJ 
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wmTcninice,  itKliniting  that  tlie  amount  of  scar  tis8iic  in  a  stricture 
vari^  fnirri  a  slight  hand  or  nietiibrane  to  a  hroad  and  irre^ilar  mass, 
extCTiding,  perhaps,  over  the  greater  part  of  the  anterior  urethra.  There 
ire  two  points  of  Tnneli  greater  iiripc^rtanee  in  ihit;  connection. 

In  the  first  place,  the  stricliire  is  usnallv  chi»  tlv  bnilt  up  from  the 
floor  of  the  eanah  This  Is  njosi  notahle  in  the  hull),  and  eomnionly  re- 
sults in  an  ei^eentric  j^osition  of  the  oritict*  of  the  stricture,  close  to  the 
upper  wall  of  tlie  canal  The  earise  is  nf»t  far  to  M^vk.  It  is  in  the  loose 
floLtrof  the  canal,  es|>eeially  in  tlie  p»ckel  of  (he  hulh,  that  the  gonoeoeei 
conunit  their  greatest  ravages.  It  i.s  the  floor  of  tlie  canal  tliat  is  most 
often  torn  or  crushed.  Tt  is  the  floor  of  tlie  eanal  that  is  danmged  hv 
owrdistention,  when  urination  is  obstructed- 

In  the  second  place,  it  is  a  matter  of  clinical  cxjK*rienee  that  in  the 
broad,  irregular  strie- 
ttire^  that  are  elinic- 
alij  multiple,  the 
coMrictious  become 
progressively  narrow- 
er u  they  approach 
the  bladder,  Begin* 
tiing,  perhaps,  at  the  ^,^_ 

peDuserotal   angle^ 
tk*rt  is  a  c^onstriction 
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,  53. — STBirreRE  OF  Ax- 
TEHioit  UitrrHtiA,  ( Vuil  - 
iMDier.) 

^Kfaieh  admits  a  SO  F, 
^ftnnd.  A  short  dls- 
^Bitee  farther  on  this. 
^Bo,  i^  obstnietefl,  and 
^m  the  bolb  ailmits  01 


Fto.  54.— Strictluk  of  MKAiuRANoua  Urethiia.  ( Voilleniier.) 
A^  bladder;  B^  bladder  lUK'k  (ecch\^iiotic) ;  C,  dilut4?d  proa- 
tnitv  uiH'lUra;  D,  venimijnlaDuni ;  E,  one  nf  the.  prostjitic 
tiucti*;  F,  (j,  K,  the  Mrifturt;;  F\  dilatations  hi  front  of  the 
tightOKt  part  of  the  ?*trfrtiirie;  //,  orifice  of  htwaM  tihi»(*eas  cav* 
ity ;  A",  mucous  membrane  in  front  of  the  atricture,  thin  arid 
ulc^ratorj;  L,  corpus  i»poi)gtot»um ;  A/,  anterior  urethra. 

only  a  15  F.  will  pass,  and  finally  the  strieture 
dv  a  tilifiirm  inbtnmient*     In  other  word^i,  IImI 
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deej)er  ext remit j  of  the  stric- 
ture, which  receives  the  strong- 
est   ill  J  pact    of   urine,    is   more 

|.     irritated  than  the  rest  and  (*rn»- 

/      traets  more  rapidly. 

QrosB    Patholo^cal    Chanfes 
{  Fip^.  :>;!,  :>4.  5:1). — When  the 
strietvired  urethra  is  slit  longi— 
tiKlhinlly,     the    miietJUi*     mem— 
liriuie  may  bo  foinid  tiiily  slight — 
]y     thlekened     and     eongested* 
The  siirfaee  may  he  quite  nnr — 
nial   in  rei'ent  eases,   though  it- 
has  usually  los^t  its  polish,  and 
may  be  eieatrieial  in  eharaeter- 
or   covered    with    granulations— 
If   the    stricture    is    more    a<!-- 
vaueed,   a   band  or  a    inas**  uF 
eieatrix   may    be    found    to    re-* 
]>laee    the    mucous    membrau© 
throughout    its    thieknej^s,    ami 
it  may  even  j>enetrate  the  cor- 
pus sjjongiosum,  the  meshes  of 
whieh  will  lie  found  obliterated. 
This    tissue   may    l»e   slight    ia 
extent,  ei<*atririal  in  character, 
tightly   CI  in  tr  acted;   or    it   may 
lie  exuberant,  knobbed,  and  ex- 
cepts ive  in  amount,  &o  as  to  be 
rc^adily  felt  from  the  out«ide  of 
the  canal,  having  a  cartilagin- 
ous   or    even    wmHJy    hardnes8. 
In    this    callouti,    Hbrou-t    mas« 
there  may  Ix?  irregular  areas  of 
recent   inflaunnation,   soft  con- 
gt»sted      patchcK,      minute     nh 
sce88e.s,  and  small  cavities  with 


Via,  55. — RE*rLTs  of  STRic-rcTtt.  At 
A\  Kidney*  dilatiKl,  sclerosed,  pyo- 
nephrotic;  B,  B\  ureters  irreguUHy 
dilated;  C,  bladder  oontr»eted  wwi 
thicki'ued  (concentric  hypertrophy); 
D,  ditat«d  uretenU  orifice;  E,  proft- 

tAtic  urethr*  dilated  (pm^tatic  absoeM);  F-*H,  the  stricture;  F,  iU  tightest  point;  G,  co^ 

pun  divemoea  involved  in  the  Msur. 
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ulcerated  walls.  Behind  the  stricture  the  canal  is  distended  and  more 
or  less  extensively  ulcerated,  and  immediately  in  front  of  the  stricture 
there  may  be  lesser  dilatations  and  ulcerations. 

Mieroiieqpic  CSianseB — These  have  been  described  (p.  152). 

SUBJECTIVE   SYMPTOMS 

Organic  stricture  may  exist  in  a  man  for  years,  producing  no 
symptoms  and  unsuspected.  On  the  other  hand,  the  usual  symp- 
teras  of  stricture,  gleet,  the  irregular  stream  of  urine,  and  the  final 
dribble,  are  of  daily  occurrence  among  men  who  have  not,  and  never 
bad,  stricture. 

fflwt — The  initial  symptom  is  the  presence  of  shreds  (Tripper- 
fdden)  and  more  or  less  free  pus  in  the  urine.  If  the  stricture  follows 
immediately  after  a  gonorrhea  the  urethral  discharge  is  perpetuated, 
but  more  often  there  is  a  lull  while  the  shreds,  and  perhaps  the  general 
cloudiness  of  urine,  persist,  but,  in  the  absence  of  a  notable  gleet,  do 
not  attract  the  patient's  attention.  The  shreds  and  pus  are  evidence,  of 
tie  local  inflammation  on  and  about  the  stricture,  which  is  adding  fuel 
to  the  flame,  and  encouraging  extension  and  contraction  of  the  fibrous 
tissue. 

As  the  stricture  contracts  the  urethral  catarrh  grows  worse  and, 
sooner  or  later,  produces  a  moderate  chronic  discharge,  perhaps  only  visi- 
ble in  the  morning  when  the  urethra  has  not  been  scoured  by  the  urinary 
^ream  for  eight  hours,  perhaps  persisting  throughout  the  day.  This 
is  gleet  It  is  usually  the  first  symptom  noted  by  the  patient.  The  gleet 
of  stricture  gets  better  or  worse  according  to  the  general  condition  of 
the  patient,  the  degree  of  acidity  of  the  urine,  and  the  amount  of  sexual 
indulgence  or  of  venereal  excitement.  Exacerbations  of  gleet  from 
slight  causes,  or  repeated  attacks  of  gonorrhea,  as  the  patient  usually 
considers  them,  often  constitute  the  most  marked  feature  of  the  ease.  In 
fact,  it  is  the  rule  in  mild  cases  for  the  patient  to  ha  wliolly  unconscious 
that  his  urethra  is  at  all  narrowed.  He  applies  for  treatment,  on  account 
of  his  gleet,  for  an  attack  of  gonorrhea,  as  lie  calls  it,  and  often  refuses 
to  believe  that  he  has  stricture,  or  that,  if  stricture  does  exist,  it  is  of 
sufficient  importance  to  occasion  his  symptoms;  and  he  asserts  that  he 
makes  as  large  a  stream  of  urine  as  ever.  The  gleety  discharge,  once 
commenced  behind  the  stricture,  rarely  ceases  entirely  until  the  con- 
striction is  relieved. 

Changes  in  the  Stream. — As  the  stricture  tightens,  fresh  symptoms 
are  added.  The  gleet  continues,  the  stream  of  urine  is  small  and  irregu- 
lar, often  forked  or  curving  up  in  a  curious  manner  just  after  leaving 
the  meatus,  or  there  may  be  several  streams  running  in  different  direc- 
tions, or  often  one  stream  is  projected  for  a  certain  distance,  while  an- 
18 
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other  drups  down  {.HTiNC'iKliruliirly  fn*in  die  end  of  the  peni!*.*  Thf  (flrf 
few  drops  of  urifie  are  retained  in  the  catial,  both  rncehiitiicaUy  by  tW 
oI>str notion  of  tlif  stricture,  and  iMnnmsi*  tlie  wav<>  of  M<K«i,  i^ 
the  eontruction  of  the  atx»eleriitor  iirinir  upon  the  bulb  in  the  i.  .  . 
at  clearing  the  canal,  cannot  pass  along  the  cy>rpu8  $;>ongic>»nm,  on  »p- 
coniit  of  tlie  olflitenitioTi  of  its  iiieshes  at  the  |>oint  of  ntrieture,  aiii]  thus 
fails  in  its  function  of  oxijelling  the  last  few  dro|Ki  of  urine  fnmi  Uif 
canaL  By  this  same  obi  iteration  of  rtpong\^  tissue,  erection  id  soaietiinBf 
ren<lere4  ini|M'rf(H't  unA  ])ainfiiL 

Frequent  Micturition — In  tiine  tlic  surface  congestion  of  the  atreU'lipd 
urethra  l)e!iind  the  stricture  extends  backward  to  the  bladder,  and  brinp 
on  irritabilitv  (so  called)  of  that  t>rgan.  The  intervals  Ijetween  I  hi*  art* 
of  micturition  grow  sliorter  aufi  shorter,  and  tlie  acts  become  more  anil 
more  painful.  Next  to  gleety  discharge  this  frequency  of  micturitioti 
13  tlie  eoinmonest  symplotn  of  stricture.  A  slight  narnAViug  of  the  canal 
may  rK?casion  it.  It  is  attended  by  congestion  about  ihc  nerk  **(  tl*-  ^^f\ir 
der  or  by  true  cystitis. 

Retention.— Tht^  enrigf\*^t  ion  of  the  urethra  I>ehind  a  stricnire  uiay 
be  kindh'tt  by  a  heavy  diinier,  a  lit  tie  excess  in  drink,  or  a  chilling  of 
the  legs;  the  mucous  membrane  swells,  the  stricture  closes,  and  acute 
retention  of  urine  results.  If  this  reteritioii  is  unrelieved,  the  liladdt* 
becomes  overstretc^hed,  and  the  case  progresses  like  an  aiitr.-  v>r<i6tatic 
retention  (p.  298), 

Retention  may  he  (lit*  onhj  disatjreeahly  jwommcnt  HijtHjAom  eoo- 
neeted  with  a  case  of  stricture.  The  gleet  may  not  have  been  noticed, 
tlie  gradual  decrease  in  the  size  of  the  stream  may  have  \kvii  ignored^ 
wlien,  after  ex|M>sure,  excess,  or  a  carouse  of  t>eer,  retention  suddeuly 
comes  on.  Some  patients  will  have  had  Sf»veral  attacks  of  retention  b*^ 
fore  they  ajiply  for  relief.  The  spasm  and  inUaninnUion  which  can^ie  the 
narrow  (*anal  to  bec<»me  obliterated  in  these  caat*8  cease  after  a  few  hour*, 
and  then  the  patient  goes  on  [verba ps  for  a  j'ear  or  more  without  anotlH*r 
retentitin,  not  suffering  n«»ticeably  in  the  meantime* 

Hematuria. —  Olood  sometimes  flows  with  the  urine  at  the  Ix^ginning 
or  end  of  the  act.  Exceptionally  hnnaiuria  may  l>c*  the  most  prominent 
symptoiTi  of  stricture,  indeed  the  only  one  miticed  by  the  patient  f*>r  a 
long  time,  I  have  had  several  such  cases,  and  have  seen  the  hematuria 
cease  ui)on  relief  of  the  stricture. 

Tf^^ — Along  with  symptoms  of  vesical  irritation,  often  l>efore  any 
actual  inflammation  of  the  bladder  has  occurred,  are  found  pains  varioos 

'  It  is  to  be  Doted  that  while  an  impeclitnent  anywhere  in  a  water-pipe  («uch  %» 
the  urethra)  mcxlifiea  the  forct  of  the  atream,  the  ihape  of  the  straam  depanda  obidi/ 
upon  the  shape  of  liic  noiilc  (tbc  nieatua).  Thuji  the  ahape  of  tha  itnam,  ttpcm  wbieh 
flo  much  BtreM  is  commonly  laid,  hoa  no  t>eanng  on  the*  rliasnosia  of  atfioture.  It  ia 
modified  by  the  meatua  itaell  more  often  thain  by  any  other  cauaa. 
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mdiaricter  and  situation :  pain  in  the  urethra,  aching  of  the  glans  penis, 
m  the  testicle,  etc.  Such  pains  are  due  to  prostatitis,  cystitis,  or  re- 
tention. Urination  is  often  painful  (sometimes  excessively  so),  the 
ptin  being  at  the  neck  of  the  bladder,  in  the  perineum,  at  the  point  of 
fltrictnre,  or  near  the  glans  penis. 

Seznl  ^rmptomi. — Erections  may  be  painful,  the  venereal  orgasm 
attended  by  pain,  the  semen  not  being  discharged  during  the  sexual  act, 
but  often  dribbling  away  afterwards,  perhai)s  stained  with  blood,  or  run- 
ning back  into  the  bladder,  to  be  discharged  at  the  next  flow  of  urine. 
Impotence  sometimes  accompanies  tliis  condition.  The  sexual  appetite 
is  often  impaired,  sometimes  nearly  obliterated,  in  old  severe  cases.  But 
in  mild  cases  the  congestion  kept  up  behind  the  stricture  may  be  just 
enough  to  excite  and  irritate  the  patient,  causing  frequent  erections, 
erotic  fancies,  and  nocturnal  emissions. 
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Hemorrhoida  and  Hernia. — The  constant  straining  in  urination 
keeps  the  hemorrhoidal  vessels  congested.  This  not  infrequently  results 
in  an  attack  of  piles  or  of  rectal  prolapse;  occasionally,  hernia  occurs 
from  the  same  cause.  The  straining  may  be  so  violent  that  the  bowel 
protmdes  at  every  effort  to  empty  the  bladder,  making  it  unsafe  for  the 
patient  to  attempt  to  urinate  except  upon  a  close-stool,  for  fear  of  the 
passage  of  feces  at  the  same  time  as  the  flow  of  urine. 

ProstatitiB. — Prostatitis  of  any  degree  of  acuteness  or  chronicity 
is  a  common  result  of  stricture.  It  adds  its  symptoms  to  the  patient's 
woes. 

CSystitiB. — ^The  inflammation  of  the  bladder  caused  by  stricture  is 
usually  sui>erfieial,  but  it  may  Ixvonie  parenchymatous.  lu  neglected 
rase:*  of  stricture  the  bladder  usually  becomes  concentrically  hy|K»r- 
tn>j»hie<l  (p.  354).  When  tliis  concentric  hy|)ertr()i)hy  is  of  long  stand- 
ing the  c<»ntracted  bladder  does  not  dilate  with  relief  of  the  stricture: 
the  fre<|uency  of  urine  persists  unabatcMl. 

Stone. — V^rinary  calculus  is  a  rare  result  of  stricture. 

PyelonephritiB. — Infection  and  dilatation  of  the  ureters  and  kid- 
neys occur  as  in  prostatic  retention. 
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The  results  of  the  maltreatment  of  stricture  are  inflannnation  of  the 
stricture  itself,  infection  of  the  underlying  tissnes  or  of  the  upj)er 
urinarv'  tract,  hemorrhage,  and  false  passage.  Of  these  only  the  last  re- 
quires detailed  mention  here. 
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False  PasBage.  — False  paBgnjy;e  results  from  the  rniigli  cir  iiniikillfitl 
use  of  small  in.Hfrunienta  in  an  obstructed  urctlira. 

Tlie  ftur^t^iiu  Tiiaking  a  false  passage  may  l)c»  uucnnHciouB  of  t' 
cape  of  the  puinr  uf  his  iuytrunieiit  fr*mi  tlit*  cantiU  hut  he  soon  p  t 

tiiat  it  i^  behaving  tifr 
^  iiHually.      It    dop»   iin« 
glide  along  as  if  in  i 
healthy   nrethra ;    it   i^ 
(^hsfrueted,   Init   VH  ijnt 
held    a 8   though   in   the 
grasp    of    u     Btrieture- 
The    ]xuijt,     morc^ivcf, 
setnus      often      to      W 
turned  out  of  tb©  nic- 
diau    litie,    and,    after 
the  jtistnnnent  ha^^  liceii 
int  rod  need    far  enou^ 
to  reaeh  the  Idadiler,  a 
rotary   motion,    im|»art- 
ed    to    the    abaft,    will 
show  that  the   f»oint  is 
fixed   in  the  ennnective 
tissue*,   and   not   frc»ely 
movable,  as  it  would  he 
in    the    cavity    of    the* 
bladder.    In  such  a  eas** 
a  finger  in  the  reetum  will  f<3el  the  point  of  the  instrument  ju^t  outside 
the  wall  of  the  gut,  at  the  apex  of  the  prostate,  or  perhaps  lying  betwet^n 
the  prostate  and  the  gut.     On  withdrawing  the  instrument,  blood  flows 
freely  from  the  meatus* 
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In  view  of  re<?ent  researclies,  many  of  tlie  fundamental  notions  eon- 
ceming  infiltration  of  urine  have  been  completely  changed,  and  thia 
condition  and  its  associated  phenomena  now  api»ear  as  inflanmiatory  ami 
not  as  mechanical  complications  of  stricture.  Since  the  time  of  Voille- 
mier  the  accepted  theory  has  l>een  that  all  urethral  dilatiitirms  ami  uri* 
nary  pouche*i  in  the  region  of  a  stricture,  as  well  as  all  urinary  extravasa- 
tion and  infiltration,  are  due  to  the  pressure  of  the  urine  forced  agai 
the  weakened,  inflan)e<l  urethra  by  the  bladder  filled  to  overflow 
The  urine  was  supi^osed  to  burst  through  the  urethra,  and  thus  to  cauap 
these  co!ri plications.  But  a  ch^Huju  ruindx?r  of  phenomena  are  iinex* 
plained  by  this  hypothesis.    These  an*: 


? 

lu 


Fia.  50.-^Fau»e  pArtSAom.     (Dittel.) 
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.il  dilatations  in  front  <»f  the  fcttric*tun\     Such  dihi- 

-t'll  by  any  urinary  i)res«un\ 

-rs  and  urinary  pouches  ojxjning  into  the  urethra 

If. 

iisation  caused  by  strictures  of  large  calil)er,  when 

\  no  means  sufficiently  violent  to  cauj*e  rupture  of 

considerable  portion  of  the  urethral  mucous  meni- 
!i'  of  large  caliber  (P^»H»at  ^). 

'•ontradiction  to  the  theory  of  acute  extravasation 

'hat— 

■'Ider  is  distended  the  less  able  is  it  to  exert  any 
■I-  more  than  a  dribbling  stream,  even  after  the 
•>  been  reestablished. 

"K'ket  is  opened,  and  it**  urethral  oritice  found, 

',  but  flows  drop  by  dn>p. 

•    mechanical  theory  of  urinary  (extravasation 

-iniplicity  the  typi»  cases  of  extravasation — a 

-  l)ehind  a  tight  stricture — it  d(K»s  not  explain 

"u  all  the  cases  of  (extravasation,  and  is  not 

iiical  facts.     Indited,  Escat  and  Cottet  -  go 

linical  picture  of  mechanical  extravasation 

ning   and    agony    sudd(»nly    relii»ved    with 

ving   away    in    the    p(»rini»um,    and    scnm 

it  would  seem,  a  description  devisc^d  to  fit 

I  tlieory  fails  to  explain  the  facts,  they  an* 
of  infwtion.     Without  discussing  tlie  de- 
he  essays  of  P^scat  an<i  ('ott(»t,  the  th(^orv 
irh  many  patients  go  through  all  tlie  oth(»r 
even  coum*  to  their  d(»aths  th(^rebv,  th(»v 
d  urethral  dilatation,  nor  any   urinary 
.     Yet  others — even  some  with  stricture 
nfeebled  by  alcoliolic  or  otlier  (»xcess  or 
I'ase,  may  suffer  any  or  all  of  these  local 

lie  of  the  following  types: 
stricture    causes    prrinrrthml   ahscrss, 


!  1020.     Tills  arliclo  is  :i  ilrtailnl  iiinl  l»rilli:iiit 
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<3.  it^^'iiiaiiis  Itn'alizc^d  and  qiiioseent 
b,  la  absorbed. 

e*  Extends  into  tbe  jtorineinii  and  scrotum, 
d.  Opens  into  the  urethra  and — 
o.  Diseliarges  and  heals. 

fi.  Renin  ins  ;is  a  fibrous  sac  filled  eontiiiiioiisly  or  intennitientlj 
with  nrincj  and  coinniunicatiug  with  or  shut  off  from  thi3 
urethra.     {Urinary  poiu^h.)  ■ 

7.  Fills  with  urine  and  bacteria,  who^e  ravagi^s  rajudly  spread 
the  infeetion,  causing  hijiliraiion^  exiravasaiioji^  phleg — 
mon,  abscess^  or  gamjrene.  I 

2.  Suppuration  on  the  surface  of  the  t^clerotie  tissue,  nsuallv  behind.^ 
sometimes  at,  and  rartdy  in  front  of  the  stricture^  may  cause  dUataiiott^ 
of  the  urethra,  i^f^nurelkrtiis,  jjeriwethral  abscess  (with  the  EHsociatecLl 
lesions  just  noted),  or,  if  the  physical  and  l>aeterifll  conditions  are  ftp-^ 
propria tc/  (janyrrne  of  the  urethra  alone  or  of  the  surrounding  tissues  _ 
as  well.  I 

3.  To  fill  out  and  eomf>lete  the  theory  that  these  accidentia  de|x^nd 
solely  upin  the  combination  of  individual  pn^disjMisition  and  bacterial 
virulencCj  two  otlier  conditions  may  lie  exphiined  by  it:  the  one,  raalig— 
imtti  gangrene  of  the  genllals,  a  spontaneous  gangrene  extentJing  over 
the  genitals,  sparing  tlie  dee|ier  tissues,  termiuoting  in  re<?overy,  occur- 
ring  in  ynuug  subjects  with  genito-urinary  history  or  disease,  and  quito 
couipnrahle  to  nonui,  tliorigh  not  fatrtl ;  tljc  other»  genital  gangrene  of  old 
proMnties  long  habilnatcd  to  ciitheter  life,  a  similar  conditiim,  not  dia- 
betic in  origin,  terminating  in  death  (Ouyon  and  AUiarran,  quoted  by 
Esc*at).  These  raiT  conditions  t*an  arise  froui  no  source  otlier  tJiau  a 
fortuitous  combiuatiou  of  soil  and  see<l|  comparalJe  to  that  presented  by 
ga ngr e 1 1  o us  e x t r a v a sa t i on , 

Periurethritis. — In  almost  any  long-strichired  urethra  there,  can 
be  feU,  by  introihicing  a  sountl  and  palpating  the  canal  against  it,  ir- 
regular masses  of  cicatricial  tissue  rjccupying  more  or  less  of  the  whole 
length  of  tlii*  i-anal.  A  sensitive  nodule  in  this  mass  indicates  an  area 
of  ]XTi  urethral  i  nil  animation  that  may,  at  any  time,  develop  into  an 
absf'css. 

Periurethral  Abscess. — Witii  tlie  onset  of  suppuration  in  this  tis- 
sue there  is  a  sliar|>,  sejitic  febrile  re^ictitm.  The  luui|>  grows  rapidly 
larger,  more  painful,  and  tender,  and  it  may  eneroaeh  ujxut  the  urethra 
sufficiently  to  cHUse  retention.     IHtiuuitely  it  ofiena  into  the  urethra,  or 

*  Cbtt^t  t|Uote8  Veillon  antl  Zutier'n  bw:  **  No  gaagrene  or  |>utrefaciion  without 
anac'rotiic  bacteria/*  and  fiml^  in  all  the  cases  examined  hy  him  that  when  ana(^robic 
bacleria  were  present  there  was  gnngrene,  and  ivhen  they  were  absent,  evoJi  with 
extensive  infiltration,  there  waa  no  gangrene.  He  confessos  that  th^  suggestion  requirei 
further  clinical  confirmatioa. 
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passes  into  a  chronic  stage,  or  more  commonly  extends  into  the  perineum, 
burrowing  thence  throughout  the  subcutaneous  tissue  of  the  external 
genitals,  the  thighs,  the  groins,  and  even  to  the  lower  belly,  discharging 
at  many  points,  and  leaving  the  whole  region  a  mass  of  fistula?,  through 
which  the  urine  escapes,  perhaps  not  one  drop  passing  by  the  natural 
channel.  In  these  cases  the  patient  makes  water  sitting,  the  urine  es- 
caping as  though  through  the  sprinkler  of  a  watering-pot.  Civiale 
reports  such  a  case  with  fifty-two  external  openings. 

Urinary  Inflltaration  (Periurethral  Phlegmon,  or  Urethral  and 
Periurethral  Gangrene  with  or  without  Urinary  Infiltration). — Begin- 
ning as  an  acute  or  a  chronic  periurethral  abscess,  or  as  a  gangrene  of 
the  urethral  wall,  the  acute  infective  process  rapidly  spreads  over  the 
perineum  and  the  genitals.    The  first  sign  is  a  tender  edematous  swelling 
in  the  median  line  of  the  perineum  which  rapidly  increases  in  size  and 
spreads  superficially  in  every  direction.      If  there   is  gangrene  this 
loaches  the  surface  within  twenty-four  or  forty-eight  hours,  and  spreads 
^vith   frightful    rapidity.     If   there    is    not    gangrene    the    enormous 
edematous  swelling,  which  may  reach  the  size  of  a  child's  head,  breaks 
lip  into  innumerable  foci  of  suppuration,  from  which  pus,  and,  later,  pus 
and  urine  pour  out.     Accompanying  all  this  are  shock,  severe  septic 
«ymptoms,  and  usually  retention  of  urine. 

It  is  usual  in  these  cases  for  the  tumor  to  be  extensively  infiltrated 
with  urine,  and  to  contain  one  or  more  irregular  central  cavities  filled 
with  urine,  necrotic  tissue,  and  pus;  but  there  may  be  no  appreci- 
able infiltration  nor  any  communication  with  the  urethra,  and  ure- 
throtomy without  a  guide  may  be  required  to  relieve  the  retention. 

The  bladder  never  becomes  gangrenous,  tliongli  the  urethra  slough 
to  its  ver^'  neck.  The  suppuraticm  and  gangrene  may  leave  a  urethro- 
rectal fistula,  but  the  cavity  of  the  pelvis  is  never  invaded. 

Inasmuch  as  urinary  infiltration  generally  occurs  in  debilitated  per- 
sons, and  is  itself  a  very  virulent  septic  process,  it  often  terminates 
fatally. 

Urinary  Fistula. — ^The  periurethral  abscess  may  open  and  dis- 
charge in  remote  regions,^  but  it  usually  ojxjns  in  the  ixjrineuni. 

The  internal  orifice  is  usually  single,  however  many  the  outward 
openings.  The  fistula,  if  long  and  tortuous  or  branched,  contains  diver- 
ticula which  repeatedly  close,  form  abscesses,  and  discharge;  or  they 
may  contain  foreign  bodies  or  calculi,  or  the  entire  tract  may  be  in- 
crusted  with  calculus. 

Complete  urethro-perineal  fistuhv  have  l)een  classified  by  Thompson 
as  simple  fistula,  fistula  with  induration,  and  fistula  with  loss  of  sub- 
stance. 

^  Desaos  mentions  a  urinary  fistula  opening  at  the  lower  angle  of  the 
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Siinple  fistulu  h  a  direct  trai't  wifhoiit  in<liiraterl  walls. 

luiliirak'd  H.stiila  is  tMubt^titled  in  a  mass  uf  srliTutir  tissue.     It 
be  branched,  and  is  often  tubercular  or  epitliellniHiifHns.      Fibromata 
(Monnd)  and  tiLrt*iiiyooiata  (Coctean)  are  found  in  the  walls. 

Prognosis, — Blind  internal  ristnUe  tend  to  close  unless  there  is  stric- 
ture. If  they  i>ersiat»  there  is  danger  that  they  may  suppurate  and  form 
tile  starting-piint  for  absceas  or  iniiltration. 

Blind  external  fistula*  close  spontaneously,  or  after  cauterization  or 
curettage. 

Complete  fistulas  will  close  when  the  im|>edinient  to  urination  (strict- 
ure, calculus,  foreign  body)  is  removed,  unless  there  is  considerable  loss 
of  substance,  or  the  fistula  is  tuberculous  or  cancerous. 

Epithelioma  may  originate  in  tlic  walls  of  the  stricturCt 
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Inasmuch  as  stricture  is  only  au  aw*cntuation  of  the  pathological 
process  that  constitutes  chronic  anterior  xiretbritis,  its  diagnosis  may 
usually  he  accomjdislietl  liy  the  bulbous  Itnugie  (p.  22).  Btit  in  the 
clinic  stricture  is  usually  seen  long  after  the  milder  accompanying  ure- 
thritis has  healed;  there  are  certain  points  in  the  history  and  urinary 
signs  that  are  jiccuHarly  suggestive. 

History — A  history  of  prolonged  mild  intermittent  gleet  is  fieculiarly 
suggestive  of  stricture.  Spontaneous  urethrorrhagia  is  almost  ahvays 
due  to  stricture.  Retention  of  urine  is  due  either  to  strictur<3,  prostatism, 
or  paralysi.s  of  the  bladder. 

The  ITriiie — ^ Large  shreds  in  tbc  urine  are  an  indication  of  localized 
hard  in  tilt  rat  ions  in  the  anterior  urethraj  actual  or  potential  strict  urea. 
These  shreds  may  be  obscured  by  free  pus;  but  unless  the  stricture  is 
controlled  by  treatment  the  urine  always  contains  more  or  less  slireds. 

Diagnosis  of  Impassable  Stricture. — Whon  a  filiform  Ixjugie  cannot 
be  passed  to  the  buUjous  urethra,  there  is  imjiassable  stricture. 

If  the  bougie  reaches  the  bulb  but  w*ill  not  enter  the  membranous 
urethra,  the  obstruction  is  either  stricture  or  spasm*  The  history  usu- 
ally settles  this  point,  but  further  investigation  must  be  made.  An  at- 
tempt is  made  to  pass  the  largest  sound  that  will  enter  the  meatus.  If 
this  is  passed  gently  into  the  huUKjus  urethra  and  held  against  the  face 
of  the  obstruction,  it  overcomes  the  contraction  of  spasm  (p,  245)  but 
absolutely  fails  to  pass  the  stricture. 

Differential  Diagnosis.— So  mucli  for  tlie  method  of  examina- 
tion. The  presence  of  an  4>bstruction  having  !>een  determined,  tlie  dif- 
ferential diagnosis  lies  between  organic  stricture,  spasm,  and  chronic 
iufliunmatiiui.  The  position  of  the  obstruction  and  the  various  |xunts 
dwelt  upin  in  tlie  preceding  jmragraphs^  and  in  the  chapter  on  Spasm, 
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are  elements  in  the  diagnosis.  But  the  most  distinguishing  characteristic 
of  all  is  resiliency.  Organic  stricture  is  always  elastic  and  resilient, 
the  others  are  not  To  test  this  resiliency  a  sound — the  largest  that  will 
pass— is  gently  introduced  through  the  supposed  stricture.  It  is  allowed 
to  rest  in  place  for  a  moment,  and  then  an  attempt  is  made  to  with- 
draw it  //  there  be  organic  stricture  the  withdrawal  of  the  instrument 
will  be  opposed  by  a  firm  grasping  as  long  as  the  instrument  remains  en- 
gaged in  the  stricture.  If  there  be  no  grasping  there  is  no  organic 
stricture. 

To  tabulate  these  features  briefly — 


Shreds  or  pus. . 

Obrtruction 

Grasping 


Organic  Stricture. 


Always  present.  < 

Always  present. 
Always  present. 


Spasm. 


Not  present  unless  there  is 

an  inflammation. 
Only  in  membranous  urethra. 
No. 


Urethritis. 


^ Always  present. 

Sometimes. 
No. 


CHAPTER   XXIV 
STKICTURE  OF  THE  URETHRA:  PKOGNOSIS  AND  TREATMENT 


PROGNOSIS 

Ai.THOiToii  tlio  protrnoHis  nf  strirtiirn  dejunulH  iipm  tlio  trrati 
more  than  iipai  any  sillier  fine  thiji^,  tlie  ]irn^*('ss  of  thp  disease  varies 
aeeonlitig  to  the  luUnre  iuhI  !<x*ation  of  the  si^an  Traiiniatie  strictiin^s 
often  oontraet  rapidly,  in  spitf*  of  al!  the  HVirgeon'8  efforts.  Gonorrheal 
strietnres^  on  the  other  han<l,  eoiitniet  far  less  energetically.  Striettin:*^ 
of  tlic  i)erineal  urethra  are  far  more  diflicnlt  to  cure  than  strictures  of 
tlie  pendtilons  urethra,  Tlie  latter  contract  slowly  and  are  crminionW 
cnrahle;  the  former  contract  iiKire  rapidly  and  are,  in  the  niaj«trify  of 
cases,  incurable — thai  is,  they  may  be  rtdieved  by  sounding  or  iirethrot- 
oniy,  lint  they  nsuidly  relapse  after  a  time.  Finally,  the  more  extensive 
a  stricture  the  more  irregular  its  surface,  and  the  tlenser  the  cicatricial 
tii^aue  composing  it  the  more  difficult  will  be  ita  tpeatment  and  the  niore 
dubi*nis  its  cure. 

In  the  nuittcr  of  life  or  death,  bowever^  the  prognosis  of  stricture  j^^ 
far  IcBs  glo<)niy.    Stricture  is  very  rarely  fatal,  except  in  neglected  c^-^^H 
Death  i H\* u r s  in  v n r i on s  way s . 

J*  Extravasation  of  urine,  which,  if  extensive,  kills  at  once  by  shock, 
or,  later,  by  exbatistifai,  snpjiuration,  abscess,  gangrene,  or  pyemia, 

2.  I'rinary  septici*iiua,  the  retention  resulting  in  pyelonephritis  or 
pyonephrosis.  The  imtient  may  die  from  sncli  a  cause  even  after  the 
stricture  bus  been  dilated,  or,  as  i^  more  comnionly  the  case,  the  treat- 
ment itself,  wbefher  by  soimd  c*r  knife,  nniy  induce  a  retiex  congestion 
of  the  diseased  kidneys,  which  chjses  the  scene. 

3.  Sudden  death  following  the  passage  of  a  soimd.  Such  deaths 
are  extrentely  rare,  and  are  apparently  due  either  to  the  use  of  cocain, 
to  status  lymphaticu^j  or  to  nervous  shtx'k  upon  an  impaired  heart, 

TREATMENT 

The  jjrinciple  g*>ve ruing  the  treatment  of  stricture  ia  simplicity  it- 
self. EnJfinfp  ihf  urethra  by  dflafftiion,  aided.  If  ticrvssary^  htj  ruJfing, 
Then  nminiain  Us  caliber  by  dilatation.     Or  perhaps  the  negative  view 
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is  more  forcible.  Never  cut  if  you  can  dilate;  and  recognize  thai  the 
patient  is  not  cured  unless  he  stays  cured.  Cutting  is  at  best  a  substitute 
for  dilatation,  while  divulsion  and  electricity  are  no  substitutes. 

Pbophylaxis 

Since  most  strictures  are  caused  by  gonorrhea,  and  the  occurrence 
of  gonorrheal  stricture  is  favored  by  the  intensity  and  the  duration  of 
the  inflammation,  every  effort  made  to  control  this  inflammation  is  so 
much  toward  the  prevention  of  a  possible  stricture.  Yet  this  is  but  an 
indirect  prophylaxis,  since  it  is  impossible  to  prophesy  which  case  of 
gonorrhea  will  culminate  in  stricture  and  which  will  not  But  when 
the  disease  becomes  chronic  in  the  anterior  urethra,  although  there  be 
no  stricture  present,  the  inflammation  is  encouraged  by  and  is  in  turn 
encouraging  a  periurethral  sclerosis,  which  may  soon  develop  into  a 
veritable  stricture.  Therefore,  intelligent  treatment  of  anterior  urethri- 
tis is  the  surest  preventive  of  stricture. 

For  traumatic  stricture  the  proper  prophylaxis  is  immediate  perineal 
section  at  the  time  of  injury  (p.  581). 

Curative  Treatment 

Since  the  sound  is  the  instrument  best  adapted  to  the  cure  of  stric- 
ture, and  since,  unfortunately,  it  is  easier  to  use  a  sound  wrongly  than 
rightly,  a  few  words  on  the  use  and  effects  of  sounds  are  required. 

The  surgeon  attacking  a  stricture  of  the  urethra  may  fairly  analyze 
the  therapeutic  problem  thus :  "  Here  is  a  scar  with  a  congested  surface ; 
shall  I  cut  or  shall  I  massage  it?  "  If  he  cuts  through  it  the  symptoms 
are  relieved,  the  obstruction  is  apparently  removed,  but  the  scar  is  still 
there.  In  fact,  there  is  rather  more  scar  than  ever,  and  if  the  former 
scar  contracted  and  gave  trouble,  so  much  the  more  will  this  one.  To 
prevent  this  he  will  keep  the  lijis  of  the  wound  separated  by  sounds,  so 
that  it  may  heal  with  so  broad  an  insertion  band  that  the  contraction 
will  be  of  no  moment.  Such  a  course  may  well  succeed  in  the  |)en(lulous 
urethra;  but  if  the  stricture  is  in  the  i)erineal  urethra  and  of  such 
density  as  to  give  the  shadow  of  an  excuse  for  cutting,  it  will  certainly 
relapse  after  the  operation  imless  subjected  to  systematic  massage  by 
sounds.  The  knife  only  relieves  the  congestion  plus  a  tenijx)rary  relief 
of  the  contraction,  while  the  sound  actually  causes  the  resorption  of 
the  scar  tissue.  The  effect  is  quite  comparable  to  the  reabsorbing  effect 
of  massage  applied  to  the  outside  of  the  body.  Moreover,  the  maximum 
of  effect  i^  j/roduced  by  the  minimum  of  effort,  or,  as  Guy  on  puts  it, 
**  the  effect  is  due,  not  to  the  pressure  of  the  sound,  but  to  its  mere 
contact." 

It  is  a  matter  of  everyday  exjxjrience  that  the  brutal  passage  of  a 
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gounrJ,  bruising  and  tearing  the  eougented  urerhra,  is  followed  by  a  sharp 
inflaTiimatory  rcactif^rij  wliieli  iiierruses  rather  than,  diminishes  the  scar 
tissue.  Such  treatment  is  inexeiisahle.  Tlic  .strieture  is  already  eon- 
gesfedj  the  iniieoua  membrane  already  inflaiued.  What  more  futile  pny 
cedorc  than  to  add  irritation  to  irritation!  Such  is  not  the  object  af 
the  sonnd.  On  the  e^mtrary,  the  sound*  if  a  metal  one,  should  slip  in 
almost  by  its  own  weight;  slowly  indeed,  but  surely.  Such  a  maneuver 
has  tlie  treble  effeet  of  lessening  congestion  at  the  point  of  contact, 
straighteiiing  out  irregularities  in  tlie  eanal,  and  stimnlating  the  deeper 
tissues  to  a  favorable  reaetinn,  wliieh  will  result  in  softening  the  cica- 
trix. But  to  do  this  the  sonnd  must  press  withrmt  hruLsiiig.  If  a  given 
sonnd  will  not  pass^  try  a  sTiuiller  one.  The  effeet  is  readily  judged.  If 
a  sound  is  properly  introduced,  it  may  nsually  be  followed  by  sounds  of 
the  next  larger  sizes  with  less  pain  than  tlie  first.  Larger  sounds  may 
be  intro4lneed  at  each  sitting;  tlie  rapid  amelioration  of  the  symptoms 
shows  that  the  congestion  is  relieved^  the  obatrnetiou  is  disappearing,  and 
1 1 1  e  f  anal  is  res i m  i  i  n g  i  t s  n o rm al  com  1  i  f  i o ii ,  Y v t^  h o we ver  gent ly  a  sou n d 
is  introduced,  it  will  l)e  followed  within  forty<ugbt  hours  by  a  congestive 
reaction  of  more  or  less  intensity.  Hence,  iu  treating  stricture  by  dilata- 
tion it  is  bad  surgery  to  introduce  instruments — ^uuless  filifornis — be- 
ftiYv  tlie  hqwe  of  seventy -two  hours,  and  even  louger  intervals  will  often 
produce  better  results. 

Lastly,  and  above  all,  gently,  gently,  gently  I 


Teeatment  of  Various  Kinds  of  Stiuotubk 


The  treatment  of  stricture  at  the  meatus  and  of  spasmodic  stricture 
has  lieen  dealt  with.  Apart  from  these^  the  treatment  of  stricture  may 
be  consider(*d  umler  the  following  captious; 

L   Stricture  of  large  caliben 

2.  Stricture  of  small  calihen 

3.  Stricture  admitting  only  a  filifonn* 

4.  Stricture  complit^uted  by  retention. 

5.  Impassable  stricture. 

6.  Traumatic  and  resilient  stricture. 

7.  Inodular  or  indurated  stricture. 

8.  Stricture  complicated  by  prostatitis.     (Irritable  stricture.) 

9.  Stricture  complicatcfl  by  false  passage. 
10:  Stricture  complicated  by  jx^riurethritis. 

11.  Stricture  complicated  by  prostatic  abscess, 

12.  Stricture  complicated  by  acute  |>yelouephritis. 

13.  Strif  ture  compliriiif^d  by  iistnla. 
1.  Treatment  of  Uncomplicated  Stricture  of  Large  Cali- 
ber.— The  majority  of  strictures  which  the  surgeon  is  called  upon  to 
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treat  are  of  large  caliber.  The  symptom  of  which  the  patient  complains 
is  persistent  gleet,  following  gonorrhea,  with,  possibly,  some  frequency 
in  urination.  Too  much  stress  cannot  be  laid  upon  the  importance  of 
exploring  the  urethra  with  the  bulbous  bougie  in  such  cases.  One,  two, 
or  more  strictures  are  found ;  the  smallest  is  probably  the  deepest 

Treatment  here  is  most  simple.  After  the  diagnosis  has  been  made, 
no  further  instrumentation  is  advisable  (if  the  patient  can  spare  the 
time)  until  the  eflFect  of  exploration  has  been  observed.  The  chances  of 
urethral  chill  after  the  first  examinations  must  be  remembered.  The 
patient's  general  condition  and  habits  must  be  studied,  and  his  urine 
tested  for  acidity  or  possible  kidney  disease.  He  must  be  instructed  in 
urethral  hygiene,  the  nature  of  his  malady  must  be  explained,  and,  to 
forestall  future  disappointment,  he  should  be  informed  at  the  outset  that, 
after  his  symptoms  have  been  removed  by  treatment,  the  permanence  of 
his  cure,  if  his  stricture  is  deep  in  the  urethra,  may  depend  uix>n  his 
use  of  an  instrument  upon  himself  at  proper  intervals,  in  order  to  pre- 
vent recontraction. 

Being  instructed  not  to  mind  the  smarting  at  his  next  urination,  a 
tew  drops  of  silver  nitrate  are  instilled,  and  the  patient  is  instructed  to 
take  a  tablet  of  hexamethylenamin  after  each  meal  and  to  return  in  two 
days  for  dilatation. 

Sounds. — The  treatment  best  adapted  to  the  majority  of  these  cases 
is  dilatation  with  a  conical  double  taper  steel  sound.  One  of  these  in- 
struments properly  warmed  and  sterilized  is  introduped  in  the  manner 
already  detailed.  Its  size  should  correspond  to  that  of  the  bougie  that 
has  passed  the  stricture,  and  the  utmost  delicacy,  care,  and  gentleness 
should  be  used  in  its  introduction.  To  overcome  resistance,  patience  is 
better  than  force.  As  soon  as  the  instrument  has  entered  the  bladder  it 
should  be  gently  withdrawn  at  once.  Nothing  is  gained  by  leaving 
it  even  for  a  moment.  During  withdrawal  the  stricture  is  usually  felt 
to  grasp  the  sound.  After  one  sound  has  been  withdrawn,  a  second  and 
even  a  third  may  be  introduced,  if  considered  safe.  No  rule,  nothing 
short  of  personal  experience,' can  indicate  how  far  the  dilatation  may  be 
pushed  at  one  sitting.  The  tendency  is  always  to  hurry  and  to  use  force, 
a  course  detrimental  to  rapid  progress.  It  may  be  stated  as  a  rule,  sub- 
ject to  judicious  exception,  that  if  a  conical  steel  instrument  of  any  size 
larger  than  No.  16  F.,  when  held  in  proper  position,  will  not  enter  a 
stricture  almost  by  its  own  weight  after  a  little  delay,  it  shoxdd  not  he 
used.  Every  urethra,  however,  has  its  own  temper;  some  are  aroused 
by  the  slightest  disturbance,  while  others  bear  considerable  violence 
without  protest.  A  surgeon  should  accpiaint  himself  by  gradual  ex- 
periment with  the  temper  of  a  given  urethra  before  he  takes  liberties 
with  it 

The  mischief  to  be  feared  from  the  employment  of  large  sounds  with 
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force  (lx?sidei*  inho  passa^,  wlitcli  \^  not  likely  In  Im*  |ir<>c!nf*f'(I  \ 
inj^triiiiient^)  is  tliri*efold : 

1.  Epiclidjiiiih^j,  a  eojiiinoii  result,  nf  vioieiict^  to  the  urelhrii^  da4 
a  com  pi  i  eat  ion  wliich  siisixiiiilu  treatment  and  confines  thf  patinti  i*AA 
for  stn-eral  days  or  wcx^ks, 

2.  Inflaniioiition  in  tlie  **trietnre,  wbich  aggravates  iti*  c?<mJiU<iU  nini 
defeats  tlui  enil  of  llie  treatment 

3.  Cliill  and  urethral  fever. 
Tf  the  stricture  is  really  tnieomplieated^ — i.  e,,  if  then*  i«  no  prii^U- 

titis  nr  [*yeloiu*phritis — it  eaiimii  lie  irritated  except  bv  overt reattiifut 

The  rliinl  tlaij^*r,  the  chill  and  fever,  is  very  nnusual  after  niampa- 
latiini  i»f  the  |MnidtilniLs  urethra — \vitTies.M  the  impunity  with  which  nianj 
surpi'ous  eut  fur  and  wide  thnnigh  that  part  nf  (he  loufc-snfferiiiif  eanftl 
— -and  increases  as  we  a|>pnmch  the  hull;K>-nieud)ranous  junction,  Scime 
persons  have  a  predisjw»8itiou  in  thist  repird,  and  the  preserin*  of  serine  m- 
tarrfi  **f  tlic  prostate  is  essential  as  a  predisjKjHing  eau^ic*  of  any  real  septic 
cliilL  Vet  in  no  i^iven  case  can  the  ^tnignosis  he  definite,  an<l  the  only 
Biifety  lies  in  licd^diig  the  o{«:«ration  almiit  with  all  p»8sible  preeauticKlii* 
The  rule  which  I  have  found  most  efficacious  is — 

Ht^xauie thy ien a t r j i n  before, 

Oentleness  during, 

Aitratt*  fd'  silver  or  |x*muifigaiiate  of  |M>tash  aficr  sound in|r- 

At  eaeh  subse<pient  visit  of  the  patient,  the  surgeon  cfniirnenced  iritli 
a  sound  froui  one  to  two  sizes  snudler  than  tlie  last  instrumeJit  intni- 
du<vij  at  the  previous  visit,  and  carries  the  dilatation  as  far  as  jMisstble 
without  the  employment  of  fori-e,  till  the  ftdl  size  is  n*ached. 

The  most  iuqKirtant  feature  in  the  treatment  of  stricture  by  dilata- 
tion is  a  projHi'r  regidation  of  tlje  intervals  to  lie  alhiwed  l>etweeii  the 
visits.  The  intervals  usually  recianmended  are  too  short*  OccasioniiUy 
we  see  patients  w4io  attempt  U*  treat  themselves,  intr<Hlncing  a  botigie 
into  the  urethra  daily,  or  twice  daily,  perhajw  at  every  act  of  nrinatioii, 
aggravating  every  symptom,  worrying  the  uretlira  luul  bladder  into  a 
state  of  intlan>nmtion,  and  wondering  why  the  stricture  does  not  get 
well.  Some  surgeons,  nnforttnuitely,  are  guilty  of  the  same  error.  We 
ciin  only  rej^eat  that  il  is  hofl  surgery^  in  Ireaiing  stricture  by  dilaiaiwn^ 
ta  reintrodiwe  in.s{rmnf'Htit — unUsg  fiUfiyrnv — before  the  to/jtff  of  at  Iroid 
srventij-two  hours,  and  evrn  lonrjer  intervals  trill  often  firoduce  beUt^^ 
rcHiiltit,  ^^H 

As  to  the  degree  of  dilatation  which  is  to  lie  aimed  at,  every  nrellira 
has  its  own  gangi?  in  the  size  of  its  meatus — provided  that  meatus  be 
not  eongenitally  small,  or  contracted  by  disease.  If  tliere  is  any  cict- 
tricial  tissue  in  tlie  circle  of  the  meatna,  or  if  a  probe  can  make  out  any 
I^Miucbing  below  the  lower  conuniMure  (Fig,  52),  the  meatus  is  toa 
suialL 
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The  normal  meatus,  however,  is  the  smallest  part  of  the  healthy 
canal,  and  the  object  in  view  is  to  bring  all  available  pressure  to  bear 
upon  a  morbid  narrowing  of  some  other  portion  of  the  tube.  To  do  this 
the  meatus  must  be  lightly  put  upon  the  stretch.  When  this  is  done,  the 
feeling  is  one  of  discomfort,  which  subsides  after  the  instrument  has 
been  in  place  for  a  moment.  If  the  meatus  is  overstretched,  a  distinctly 
marked,  narrow  white  line  will  be  seen  encircling  the  instrument  upon 
the  lips  of  the  urethral  orifice,  indicating  that  the  latter  have  been  de- 
prived of  blood  by  pressure.  The  use  of  double  taper  sounds  makes  this 
stretching  transitory,  and  therefore  much  more  bearable. 

In  the  majority  of  cases  this  physiological  gauge — the  normal  meatus 
—is  absolutely  satisfactory.  A  stricture  once  dilated  to  this  size — which 
will  vary  from  27  to  32  F. — ^will  stand  the  test  of  a  cure — that  is, 
the  inflammation  about  it  (not  necessarily  the  prostatitis)  will  rapidly 
disappear,  and  the  stricture  will  not  recontract  during  the  lengthened 
intervals  of  sounding  that  constitute  the  after-treatment.  But  occasion- 
ally the  meatus  is  too  small  a  gauge.  The  outeT  fibers  of  the  scar  lie  so 
deep  and  are  so  elastic  that  they  are  unaffected  by  the  pressure  and  tend 
to  recontract  as  soon  as  the  lengthened  intervals  of  soimding  permit  them 
to  do  so.  Such  strictures  must  be  cut  or  stretched  until  a  jwint  is  reached 
^^here  they  do  not  recontract.  To  do  this  the  integrity  of  the  meatus 
'Quat  often  be  sacrificed. 

Otii's  Theory. — Such  was  the  basis  of  Dr.   Otis's  famous  theory. 
Meeting  many  strictures  incurable  by  the  half-hearted  methods  of  dilata- 
tion then  in  vogue,  and  finding  that  a  generous  incision  cured  stricture 
of  the  anterior  urethra,  he  evolved  the  theory  that  the  urethra  is  an 
evenly  calibrated  tube  whose  size  bears  a  direct  relation  to  that  of  the 
flaccid  penis.     This  ratio  he  fixed  at  10  nmi.  of  urethral  ciremnference 
to  every  inch  of  penile  circumference.     Thus,  a  3-ineh  |)enis  should  take 
^    30  F. ;  a  3^-inch  penis  a  34  F.     The  objection  to  Dr.  Otis's  theory 
^s    that  it  is  incorrect.     The  urethra  is  no  more  an  evenly  calibrated 
tnl:)e  than  the  ureter,  the  esophagus,  or  the  l)ow(d.     Its  size  no  more  varies 
^vith  that  of  the  ]x*nis  than  does  the  size  of  the  esophagus  with  that  of 
tlio  neck.    The  objection  to  Dr.  Otis's  practice  is  that  it  inv(>lves  an  un- 
nocessary  and  harmful  amount  of  cutting,  since,  as  a  rule,  the  patient 
can  get  well  without  it,  and  the  operation  may  leave  a  canal  defective  in 
expulsive  power.     Moreover,  though  this  wide  cutting  cures  strictures 
^f^  the  pendulous  urethra,  it  does  not  cure  deep  strictures.    The  latter  get 
^^JJ  sometimes  under  all  varieties  of  treatment — in  most  instances  they 
^uire  the  occasional  use  of  sounds  for  an  indefinite  period. 

Yet  Dr.  Otis's  work  deserves  the  highest  praise,  in  that  he  has  shown 
^^  What  great  sizes  may  be  attained  with  safety.  And  although  he  has 
^^^  proved  that  his  treatment  is  always  essential,  he  has  proved  it  most 
^^irable  in  strictures  of  the  anterior  urethra  incurable  by  a  moderate 
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eouri^  of  soumls.     Only  recently  Albarran  und  Guiartl  tti  Fraurr  hv^- 
insisrecl  that  some  strictures  must  be  dilated  uliuve  2J1  F. 

Dilators.^— There  is  no  question  l)iit  that  soiinrk  of  a  mzc  remhly  -li 
mitted  by  tlie  meatus  may  In?  piisst*ti  with  less  disooiiifort  to  thr  \mi\*!sX 
tlian  any  diUitor.  But  if  the  meatus  is  congoni tally  narroT^ud  and  tbt 
patient  ubjcetH  to  hnvin^  it  nil,  or  if  the  strieture*  whim  dilattNl  lo  tV 
size  of  the  meatus  recontraets  with  nn<hie  rapidity,  further  dilatJiiittt 
may  be  performed  by  the  Kollmann  dilator.  This  instrument  b  em- 
ployed in  the  same  manner  as  in  the  treatment  of  elironie  urethritia, 

UretlLTOtomy. — If  at  any  stage  of  dilatation  the  ntricturc  rebel* 
ean  not  be  dilated  any  further,  urethrotomy  must  be  resortcnl  to. 

Choice  of  Urelhrotomy. — As  was  mentioned  in  descriV»ing  the  o] 
tions,  external  seetidn  is  liest  suited  to  deep  strictures,  internal  aw 
to  strictures  of  the  i»endulous  urethra*  There  still  remains  a  clioiop  uf 
instruments  for  internal  urethrotomy,  which  choice  is  simply  a  matter 
of  taste.  For  my  part,  1  like  the  bistoury  for  strictures  near  the  mrati^ 
Otis's  dilating  urethrotome  for  any  other  Btrieture  large  enough  to  ai 
niit  that  instrument,  and  Maisonneuve's  urethrotome  only  for  thu* 
strictures  tlirough  which  au  Otis  instrument  will  not  pass. 

After-treatment. — The  after-treatment  dejicnds  upon  the  loc-ation  d 
the  stricture. 

If  the  stricture  is  in  the  pendulous  urethra,  the  surgeon  may  f«V 
confident  that  a  euro  persisting  three  months  will  prove  (n^nnaneiiU 
When  the  stricture  luis  lieen  dilated  fully,  so  that  there  are  no  longer  an^ 
large  »hreds  in  the  urine  (unless  from  the  posterior  urethra),  the  patient 
may  be  dismissed  to  rej>ort  in  two  weeks.  If  at  that  time  there  is 
recontraction,  he  may  be  dismissed  for  a  month,  and  again  for 
months^  when  his  cure  may  Ije  pronounced  |)ermanent.  If,  however^ 
tljere  is  a  relapse  on  any  of  these  <X!ca8ions,  bivviH*kly  visits  n»ust  be 
newed»  and  the  patient's  cure  insured  by  higher  dilatation  or  a  fiirtlirr 
cutting. 

If  the  stricture  is  in  the  bnll*  the  matter  is  different.  In  all  such 
strictures,  excejit  those  s*>ft  bands  that  yield  to  one  or  two  passages  of  a 
sound,  reeontraction  will  almost  inevitably  take  place,  unless  the  cure 
he  maintained  by  the  passage*  of  a  full-siz<*d  sound.  This  is  easily  done 
by  the  patient  In  a  few  lessons  he  acquires  the  art  of  gently  passing  a 
sound  upon  himself,  and  he  should  be  seriously  cautioned  to  perform 
this  trifling  Imt  imjHjrtant  opiTation  once  or  twice  a  year.  If  the  sound 
fails  to  pass  on  some  such  occasion  he  must  re[>ort  for  examination.  In 
this  way,  in  some  eases,  the  use  of  instruments  may  lie  gradually  aban- 
doned;  in  the  majority,  it  will  liave  to  Ix*  continue*!  indefinitely,  ut 
intervals  varying  from  a  week  to  a  year.  Thus  the  cure  becomes  radical. 
The  surgeon  is  responsible  for  the  cure  only  on  condition  that  tlie  pa- 
tient carries  out  tliis  plan ;  or,  rather^  the  patient  is  responsible  for  tlie 
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pennanence  of  his  own  cure,  and  this  he  must  be  made  distinctly  to 
understand. 

2.  Stricture  of  Small  Caliber.— To  this  class  belong  strictures 
admitting  any  instrument  less  than  No.  15  F.  They  are  considered 
separately,  not  because  they  require  diflferent  treatment,  but  in  order  to 
emphasize  the  fact  that  they  are  better  treated  with  soft  than  with  steel 
instruments.  The  danger  of  making  a  false  passage  in  an  obstructed 
urethra  with  a  small  metallic  instrument  cannot  be  overrated.  No  one  can 
appreciate  the  ease  with  which  a  false  passage  is  made  until  he  has  him- 
self made  one.  Indeed,  a  surgeon,  not  well  acquainted  with  the  urethra, 
may  make  a  false  passage,  and  go  on  dilating  it  instead  of  the  stricture, 
wondering  meantime  that  the  size  of  the  stream  is  not  increased  nor  the 
symptoms  alleviated.  A  surgeon  who  knows  every  line  of  the  urethra 
may  occasionally  assume  the  risk  of  using  a  small  metallic  instrument 
in  the  canal  without  a  guide,  but  only  in  exceptional  cases.  Below  No. 
15)  soft  instruments  only  should  be  employed,  unless  there  be  a  guide 
through  the  stricture. 

Dilatation  is  carried  on  as  already  directed,  steel  instrimients  being 
used  as  soon  as  the  stricture  will  admit  No.  15. 

IFrethrotomy. — Cutting  may  be  resorted  to : 

c.  If  the  stricture  will  not  dilate. 

6.  If  the  patient  has  not  the  time  to  go  through  a  long  course  of 
dilatation. 

c.  If  urethral  fever  follows  all  attempts  at  dilatation. 

3.  Stricture  Admitting  Only  a  Filiform,  but  Not  Compli- 
cated by  Retention. — In  commencing  the  treatment  it  may  be  im- 
possible to  enter  the  bladder  with  any  instrument,  either  on  account  of 
the  tightness  of  the  stricture,  or  because  the  point  of  the  instrument  does 
^ot  engage  in  the  latter,  or  is  arrested  by  some  fold  beyond.  In  these 
^ases  gentle  perseverance  and  skill  will  rarely  fail  of  success.  Each  of 
"^e  different  varieties  of  filiform  bougies  has  its  champions.  I  have 
ot>tained  the  best  results  from  the  Banks  bougie. 

Introdnction  of  Filiforms. — Filiforms  are  apt  to  catch  in  the  ure- 
thral folds  and  crypts  both  in  front  of  and  behind  the  stricture.  The  fol- 
lowing maneuvers  are  employed  to  overcome  this  difficulty: 

1.  When  an  instrument  catches,  partially  withdraw  and  slightly 
i*otate  it,  pushing  it  forward  while  making  the  rotatory  movement.  This 
device  rarely  fails  in  finally  engaging  the  instrument  in  the  orifice  of 
the  stricture,  especially  if  the  filiform  point  be  bent  or  twisted  in  any 
direction  (spiral  or  zigzag),  so  that  its  extremity  may  lie  outside  of  the 
axis  of  the  shaft  of  the  instrument. 

2.  An  excellent  method  of  finding  the  orifice  of  a  stricture  consists 

]^  cramming  the  urethra  full  of  filiform  bougies,  engaging  their  points 

^  ^U  the  lacunsB  and  false  passages,  and  then  trying  them,  one  after 
19 
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nnntlier,  until  tliat  one*  is  pushcrl  ft>rwanl  wliicli  h  presenting  at  the 
<n-iiic'e  of  the  strietnrr,  when  it  will  at  niicr  ru^^^niro  (Vv^.  Tm  ). 

3.  If  thv  jKjint  of  tlio  til i form  passes  t!ie  .strietiii^  but  eatclies  in  iha 
prostatic  urethra,  it  niaj  be  lifteti  into  tlie  bladder  by  a  tinier  intro- 
dneed  into  tbe  rectnni. 

4.  If  the  stricture  is  a  single  band  the  faee  of  wbieh  iTiay  lie  reaehe*! 
by  the  ivrethroHcoj^ie,  tins  iix8tninieiit  is  introduced,  tbe  stricture  wijied 
with  adrenalin  until  it  ceasea  to  bleed,  and  a  filiform  then  introduce*!, 

guided  by  dire**t  oc/nlar  observation.  This 
maneuver  rarely  succeeds  where  other 
means  fail. 

In  those  except ioiial  eases  where  a  fili- 
frirni  Ixmgie  can  1x3  introduced  only  aft-er 
long  and  yH*rsevering  etf*irt,*  it  becomt»s  a 
serious  question  whether  it  is  not  better 
either  to  tie  it  in,  thus  obtaining  a  tnon? 
rapid  and  certain  dilatation,  or  \o  yK3^ 
form  urethrotomy  at  once  rather  than  \i> 
incur  the  risk  of  having  to  operate  without 
a  guide  later.  Tbe  temptation  to  operate 
on  such  a  ease  is  great,  but  the  necessity 
for  operation  is  more  apparent  than  real.  The  selet^tion  of  treatment 
depends  upon  the  requirements  of  the  case.  ITrethrotomy  is  certain, 
and  is  usually  the  speediest  cure,  but  it  is  an  operation,  ContinuouB 
dilatation,  with  the  filifoi-m  tied  in,  ia  somewhat  dangerous  if  the  pa- 
tient is  up  antl  about,  but  is  a  very  satisfaeti^ry  way  of  commencing 
treatment  if  he  is  willing  to  go  to  bed  for  a  few  days.  Intermittent 
dilatation  may  result  in  retention,  leaving  him  worse  off  than  at  first; 
yet,  as  a  rule,  on  the  third  day  tlie  filiform  uuiy  be  reintroduced  and 
folhwed  by  larger  instrunienls,  and  tbe  cure  is  under  way.  The  dis- 
agreeable alternative  is  altogether  done  away  with  by  the  use  of  the 
Banks  Ixiugie  i>r  the  guidetl  sound. 

If  continued  dilatation  is  seleeted,  tlie  filifonn  should  be  replaced 
on  the  seeoml  or  the  third  day  by  a  slightly  larger  instrntuent,  and  this 
removed  one  or  two  days  later,  after  which  intermittent  dilatation  may 
be  taken  up,  or  dilatation  may  Ik*  begun  when  tbe  filiform  is  removed. 

4,  Hatontioii. — A  patient  with  stricture  may  be  enjoying  g<K)d 
health,  when  suddenly,  after  exposure  to  cold,  after  a  dinner  or  a 
carouse,  or  after  the  passage  of  a  small  instrument  tlirough  his  stricture, 
he  finds  that  he  cannot  pass  water.     Inmiediate  relief  is  requii*ed.     In 
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FiQ.  57. — IxTKODumov  ijf  Fii.i- 
POHMS.  (Brj'ant.)  r?,  giuii**  bent 
upward;  6,  guide  m  lacuna;  c^ 
mxmeroiis  guidi»tf  in  urethra,  one 
pAesing  etricttir^. 


*  In  one  (personal)  cam  it  required  ten  aittingn,  mnsfc  of  Ihcm  ovf;r  one  hour  long, 
before  ^ny  inntrument  could  be  made  to  enter  the  bladder.  At  the  tenth  ofTort  the 
msirument  passed. 
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I. 
thus  condition  a  fine  catheter  can  sometimes  be  introduced  by  the  exorcise 
of  patient  gentleness  and  skill.  When  the  bladder  ia  nmc^hed,  a  flow  of 
urine  follows.  If  the  bladder  cannot  \)o  reached,  the  patient  should  bo 
fjaced  in  a  hot  bath,  more  hot  water  being  added  after  he  has  become 
accustomed  to  the  first  heat^  and  this  carried  as  high  as  bearable.  He 
should  remain  in  the  bath  from  fifteen  to  twenty  minutes,  and  will  often 
be  able  to  empty  his  bladder  while  in  the  water.  A  sitz  bath,  at  a  tem- 
perature of  100®  to  104°  F.,  is  sometimes  more  eflFective  than  a  full 
bath,  but  it  should  only  be  continued  for  about  three  minutes,  and  may 
be  repeated  after  an  interval  of  fifteen  minutes.  If  the  heat  is  sufficient 
to  induce  nausea  or  f  aintness,  it  is  more  likely  to  produce  the  desired 
effect  of  relaxing  the  stricture.  Following  this  relief  an  attempt  at 
dilatation  should  be  made  as  described  in  the  preceding  section. 

If  these  expedients  fail,  the  bladder  may  be  aspirated  every  eight 
hours  for  one  day.  Then  the  patient  is  put  into  a  hot  bath  for  twenty 
minutes  and  a  final  attempt  made  to  introduce  a  filiform.  This  failing, 
the  stricture  may  be  fairly  considered  impassable. 

In  drawing  the  urine  from  a  distended  bladder  it  is  well  not  to  re- 
move more  than  500  c.c  (5  xvj)  at  a  time.    If  there  is  more  than  this, 
draw  off  the  remainder  after  twenty  minutes.     T(X)  quick  emptying  of 
an  acutely  distended  bladder  has  been  followed  by  hemorrhage,  collapse, 
and  even  sudden  death. 

5.  ImiMUEHEiable  Strioture. — No  stricture  (congenital  atresia  ex- 
cepted) is  impervious  unless  the  urethra  has  been  cut  across  and  all  thfe 
urine  escapes  behind  the  cut>  or  unless  the  urine  escapes  through  large 
fistulse.  If  a  drop  of  urine  can  pass,  the  stricture  is  pervious,  but  never- 
theless it  may  be  impassable  to  any  instrument,  or  to  any  skill  and 
patience  we  may  bring  to  bear  upon  it,  and  that,  too,  although  the  urine 
flows  in  a  considerable  stream.  The  absence  of  retention  relieves  the 
surgeon  of  the  immediate  necessity  of  emptying  the  ])atient's  bladder  and 
gives  him  time  to  coax  the  stricture  into  admitting  an  instrument 

IIow  far  the  surgeon  shall  continue  coaxing  the  urethra  before  re- 
sorting to  external  urethrotomy  without  a  guide  is  a  matter  to  be  decided 
on  the  merits  of  each  individual  case.  If  the  patient  has  had  retention 
Ix'fore,  his  experience  then  will  aid  in  forming  a  judgment.  If  the  sur- 
geon is  acquainted  with  the  temper  of  the  urethra  and  the  character  of 
the  stricture  (resiliency,  traumatic  origin),  he  may  found  his  opinion 
on  such  previous  knowledge.  If  the  patient  is  ditticult  to  manage,  and 
there  is  fear  that,  once  relieved  from  his  pres(nit  iK^cessity,  he  may  not 
submit  to  treatment,  it  is  a  kindness  to  take  advantage  of  his  misfortune 
by  insisting  upon  perineal  section  at  once,  thus  ])utting  him  in  the  way 
of  keeping  off  further  trouble  by  the  passage  of  a  large  instrument. 

But  external  perineal  urethrotomy  without  a  guide  is  a  difticult 
0]3eration,  and  is  not  to  be  undertaken  unadvisedly.     If  it  is  the  patient's 
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first  retr'Biioii,  if  he  was  previously  passing  a  fair-sized  sfrnftin,  ami  if 
the  hlachkT  is  not.  ah'cady  txm  full,  it  is  always  well  to  try  }niHiati\v 
iiieasures.  But^  on  the  otiier  hand,  it  is  itt»t  wise  to  fritter  away  liTiie  lo 
the  permanent  detriment  of  the  patient's  bladder  and  kidneys  when  a 
stroke  of  the  knife  wonld  solve  t!ie  dittienlty* 

6,  Trauinatic  and   Other   Eeeilient   Strictures,— Traii  mat  ie 
strictures  elose  down  witli   great   rapidity  and   are   very   reliellious  t*> 
treatment.     They  are  re.silient.     When  dilated  ever  ro  little  thej  reeon 
traet  and  often  are  made  worse,  rather  tlian  hetter,  by  soinuls.     Und 
such  eonditions  dilatation  is  a  losing  game.     The  knife  must  \ye  nse< 
When  the  sear  is  linear,  shnjile  jierineal  section  will  sufiiee  to  render  it 
amenable  to  the  sound.     W^hen,  as  is  often  the  case,  the  scar  is  annular 
and  iibronsj  all  the  scar  tissue,  both  on  ro€jf  and  floor^  must  lie  cut  away^^ 
The  urethral  wound  may  need  to  he  elos<:^d  by  suture  or  graft,  bnt  thl^| 
does  not  signify:  the  scar  must  be  removed  at  all  costs,  sinee  it  never 
loses  its  retractile  quality,  and  simple  section  will  be  followed  by  a  ro-g 
contractiou  almost  as  rapid  as  after  the  original  injury* 

Other  resilient  stricture-'^  must  1k^  dealt  with  similarly. 

7.  Inodular  or  Indurated  Stricture. — Strictures  which  involve^ 
a  eonsiderahle  k*ngth  of  tlie  urethra,  masses  <^f  scar  whose  irregularities 
can  be  felt  externally,  and  strictures  complicated  by  fistula  oft^n  do  ill 
under  dilatation.  When  tliey  cotne  to  o[H'ration  they  may  perhajxs  lie 
improved  by  simple  section^  but  the  cmly  way  to  do  them  justice  is  to 
excise  the  urethral  rm)f  and  floor  and,  if  necessary,  to  fill  in  the  gap  by 
suture  ur  graft.  ^d 

8*  Stricture  CompEcated  by  Prostatitis  ( frrUable  8triciure)iM 
— Strictures  classed  as  irritable  in  reality  present  no  ]>ecuHar  irritabil- 
ity in  tbeuiselves,  but  they  are  ctmiplicated  liy  a  catarrhal  prostatitis. 
As  s«xvn  as  the  j^M^iint  of  the  sound  or  the  bougie  passes  wudl  through  the 
stricture  it  glides  over  the  prostatic  urethra,  the  really  irritable  point— ^B 
thougli,  Ik*  it  understood,  only  the  minority  of  strictures  coni]ilicated« 
by  prostatitis  are  irritahh* — and  provokes  an  exacerbation  of  the  pros- 
tatic inflammation  or  a  sharp  chill.     When  sncli  a  complication  preseni 
itself  the  simplest  solution  is  periu<^al  st^etion  ;  but  this  is  not  always 
sentiah     By  bracing  the  patient's  genera!  health,  by  employing  rati 
large  doses  of  hexamethylenandn,  by  using  the  utmost  gentleness 
sounding,  by  preferring  liougies,  which  are  less  violent  to  the  prostatic 
urethra  than  sounds^  or  else  blunt  sounds  whose  |xnnts  need  not  ent 
the  prostate  at  all,  and  by  treating  the  stricture  only  sutfieiently  to  pel 
niit  Iwal  trejitment  of  the  prostatitis  until  the  latter  is  materially  i 
proved — by  sneh  means  the  o| Miration  may  often  lie  avoided. 

9.  Stricture  Complicated  by  False  Passage.— Tlie  treat- 
ment for  a  fresh  false  passage  is  to  let  it  a!>solutely  alone  for  two  weeks, 
if  the  patient  can  urinate,  and  is  in  no  pressing  need  of  relief.     Bl 
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will  flow  for  a  day  or  two,  then  pus  for  a  few  days,  and  at  the  end  of 
two  weeks,  in  favorable  cases,  the  passage  opened  by  the  instrument  will 
have  closed.  Occasionally  it  remains  open,  suppurating  for  a  much 
longer  time.  The  great  danger  in  these  cases  is  in  recommencing  in- 
stnimentation  too  soon,  entering  the  false  passage  before  it  has  healed, 
and  thus  keeping  it  open  indefinitely. 

In  avoiding  an  old  false  passage,  the  seat  of  chronic  suppuration,  its 
position  must  be  accurately  studied  out,  by  observing  at  what  i)oint  in 
the  urethra  an  instrument  engages  in  it,  and  from  which  wall  of  the 
canal  (upper  or  lower  *)  it  starts.  The  orifice  of  a  false  passage  once 
accurately  located,  may  be  subsequently  avoided  by  making  an  effort 
to  present  the  beak  of  the  instrument  at  a  different  portion  of  the  canal 
when  passing  the  dangerous  point  A  new  false  passage  does  not  grasp 
an  instrument  like  a  stricture,  and  in  this  way  can  often  be  distin- 
guished from  the  latter.  An  old  false  passage,  however,  so  far  as  its 
pathology  is  concerned,  is  a  traumatic  stricture.  It  has  hard  walls,  and 
the  scar  tissue  around  it  will  grasp  like  any  other  stricture,  thus  de- 
priving the  surgeon  of  a  very  valuable  means  of  deciding  whether  or 
M  he  is  in  the  strictured  canal  of  the  urethra. 

10.  Stricture   Complicated  by  Periuretliritis.— ProphylaziB. 
—Jfo  serious  disorder  is  more  entirely  preventable  than  urinary  in- 
filtration.     Intelligent  treatment  of  the  stricture  and  early  incision 
of  all  foci  of  suppuration  about  the  perineal  urethra  would  suffice  to 
obliterate  the  condition.    But  even  passing  over  these  precautions,  there 
is  a  very  fair  proportion  of  cases  that  have  their  dumb  ague  for  days 
with  but  slight  local  svmptoms  until,  finally,  they  burst  into  full  in- 
filtration, and  it  is  too  late.     A  careful  physical  examination  would  dis- 
clr>se  a  tender  i)erineal  mass,  the  projxjr  incision  of  which  might  save 
a  life. 

Radical  Treatment. — There  is  no  sane  palliative  treatment  of  jx»ri- 
urethritis  and  its  complications.  The  simple  infiammatory  areas  should 
be  treated  by  methodical  soundings,  perhaj)s  aided  by  hot  aitz  baths 
and  leeches  to  the  perineum.  Under  such  a  course  they  raj)idly  sup- 
purate or  disappear. 

Periurethral  abscess  requires  ])ronipt  evacuation  and  drainage  by 
median  perineal  incision.  The  urethra  should  be  ojiened  and  the  stric- 
ture cut.  In  dealing  with  small  abscesses  this  is  a  simple  matter.  Large 
ones  should  be  cut  and  drained  like  infiltrations. 

Infiltration  of  urine  demands  immediate  and  radical  incision.  The 
patient's  life  is  entirely  iix  the  aurgoon's  hands.     Timorous  incision  is 

'  Guyon  states  that  he  never  met  a  false  passage  on  the  roof,  hence  advises  fol- 
lowing that  wall  of  the  urethra  to  avoid  it.  I  have,  however,  met  two  cases  of  false 
passage  on  the  roof,  as  shown  by  external  urethrotomy,  and  have  seen  one  other  with 
the  urethroscope. 
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tlic  j)atient's  death-warrant.  The  infiltrated  area  must  be  slit  open  from 
end  to  end.  Necrotic  tissue  must  be  sacrificed  with  no  thou^t  of  \d- 
timate  disfipiration. 

11.  Stricture  Complicated  by  Prostatic  AbsoeiM.— Perineil 
section  should  l)c  performed  immediately ;  the  stricture  cut,  the  abwoB 
drained. 

12.  Stricture  Complicated  by  Acute  Pyelonephritifl.— The 
kidney  nmst  be  drained  either  by  a  retained  catheter  or  by  perineal  8e^ 
tion.  The  tulw  should  remain  in  place  until  the  temix?rature  touches 
normal.    This  failing,  nephrotomy  is  required. 

13.  Stricture  Complicated  by  Fistula.— The  chief  aim  in  the 
treatment  of  fistula  is  to  remove  the  impediment  to  urination — in  most 
cases  to  dilate  the  stricture.  This  done,  every  simple  fistula  will  olo?e 
itself;  but  as  long  as  the  urethra  is  obstructed  the  urine  will  seek  the 
freest  outlet — viz.,  the  fistula. 

Indurated  fistula  is  usually  associated  with  resilient  or  impassable 
stricture.  To  cure  it  all  the  scar  tissue  about  the  fistula  and  the  urethra 
must  be  excised  and  external  urethrotomy  performed. 

The  injection  of  a  concentrated  solution  of  hydrogen  peroxid,  which 
has  proved  so  eminently  curative  of  the  baffling  penile  fistula  (p.  228), 
may  also  prove  serviceable  for  the  cure  of  perineal  fistula.  Fistula 
with  loss  of  substance  requires  a  plastic  operation. 

Summary  of  Treatment  of  Stricture 

1.  Alkalies,  diluents,  and  rest  are  serviceable  in  some  cases  of  stric- 
ture; indis|)eiisiil)lo  if  there  1k>.  any  serious  complication. 

2.  All  uncomplicated  strictures,  not  highly  irritable  or  resilient, 
should  k*  treated  bv  dilatation  with  soft  instruments  up  to  Xo.  15 
F.,  and  with  ('(Miical  stcH4  sounds  afterwards;  reintroductions  being 
made  every  fourth  day. 

3.  Until  well  ac(piaint(»(l  with  the  temper  of  a  given  stricture,  every 
sounding  should  l)e  j)recede(l  by  hexamethylenamin,  followed  by  nitrate 
of  silv(T. 

4.  Dilatation  m^ed  rarely  be  carried  beyond  the  caliber  of  the  normal 
meatus. 

5.  Any  stricture  resisting  dilatation  must  be  cut. 

6.  F<>r  the  |)en(hilous  urethra,  internal  urethrotomy.  For  the  peri- 
neal urethra,  external  nretlirotoniy  or  the  combined  operation. 

7.  In  irenrral,  ant('ri<»r  stricture  <»f  the  urethra  is  curable,  deep 
stricture  of  tlic  urctlira  incurable. 

8.  Impassable  stricture  withont  retention  may  usually  l)e  over(*ome 
with  filiform  bougies  by  time,  patience,  and  skill.  If  finally  proved 
impassable,  the  treatment  is  external  perineal  urethrotomy. 
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9.  Retention  is  treated  by  hot  baths ;  these  failing,  by  aspiration,  or 
by  external  urethrotomy  without  a  guide. 

10.  Traumatic  stricture  may  be  prevented  by  section  at  the  time  of 
injury.  Once  having  shown  itself,  it  usually  requires  excision  for  a 
cure. 

11.  Resilient  and  inodular  strictures  are  best  treated  by  excision. 

12.  Irritable  strictures  may  often  be  cured  without  cutting. 

13.  Acute  inflammatory  complications  usually  call  for  operation. 


CHAPTER   XXV 

THE   PROSTATE:   ANATOMY,   PHYSIOLOGY— PROSTATIC 
HYPERTROPHY:   ETIOLOGY,  MORBID   ANATOMY 

ANATOMY 

The  prostate  {irpotrrarcL,  standing  before)  is  a  sexual  organ,  ptrflr 
glandular,  partly  muscular,  lying  in  front  of  the  bladder  about  the 
prostatic  urethra  (Fig.  58). 

In  shape  the  prostate  is  an  irregular  truncated  cone.  It  has  been 
aptly  compared  to  a  horse-chestnut  Its  apex  rests  against  the  poeterior 
layer  of  the  triangular  ligament  Its  base,  toward  the  bladder,  is 
pierced  above  by  the  urethra,  below  by  the  ejaculatory  ducts.  Its  up- 
per (anterior)  and  lateral  surfaces  are  rounded,  its  lower  (posterior) 
surface  presents  a  boss  on  each  side  of  the  median  line.  It  is  to  this 
lower  surface  particularly  that  the  title  heart-shaped  or  chestnut-shaped 
applies. 

The  diameters  of  the  prostate,  as  given  by  von  Frisch  *  (and  Thomp- 
son ^)  are:  length,  33  to  45  mm.  (25  to  30  mm.)  ;  width  at  the  base, 
34  to  51  mm.  (32  to  40  mm.)  ;  thickness,  13  to  24  mm.  (20  to  25  mm.). 
Its  weight  is  1(5  to  20  grams.  In  j)osition  it  is  8  to  12  mm.  below  the 
symphysis,  and  its  ajx?x  is  30  to  40  mm.  from  the  anus.  Its  long  axis 
makes  an  angle  of  20  to  25  degrees  with  the  perpendicular. 

The  prostate  is  supported  by  the  pubo-prostatic  ligaments  and  the 
levator  prostata*  (anterior  fibers  of  the  levator  ani). 

It  is  fixe<l  in  its  Halations  to  the  urinary  organs  by  the  urethra, 
which  piercers  it  from  base  to  a}iex,  as  well  as  by  the  decussation  of  its 
muscular  fil)ers  witli  those  of  the  bladder  and  the  urethra.  It  is  sep- 
arated from  the  piibic  arch  above  and  in  front  and  from  the  rectum 
behind  by  a  loose  fascia  containing  the  large  prostatic  plexus  of  veins. 

The  prostate  is  composed  of  two  lateral  lobes  that  develop  inde- 
pendently during  the  first  half  of  intra-uterine  life,  and  then  become 
united  behind  the  uretlira  by  the  so-called  posterior  commissure  (isth- 
mus, pars  intermedia),  at  the  same  time  covering  over  the  urethra 
by   a   thin    layer,    the   anterior   commissure.      In    the   adult    prostate 


>  Nothnagel's  SpecieUe  Path,  u.  Therap.,  1899,  xix,  ii,  iii,  4. 

'  "The  Diseaaes  of  the  Prostate,"  1883,  p.  5. 
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the  lateral  lobes  are  felt  as  bosses  on  the  under  surface  of  the  organ, 

the  posterior  commissure  as  the  groove  between  them.     The  so-called 

ihird  or  middle  lobe  and  the  prostatic  bar 

are  products   of   senile   and   inflammatory 

changes,  and  are  not  found  in  the  normal 

prostate, 

Stncture. — On   section   the  prostate   is 
found  surrounded  by  a  dense  fibrous  cap- 
sule that  sends  thin  septa  inward  between 
tht  glands   and   among  the  muscle   fibers. 
The  organ  itself  is  composed  mainly  of  un- 
^triped    muscle    and    glandular    elements. 
Tlere  is  a  framework  of  connective  tissue 
"^lich  contains   many  elastic   fibers.      Au- 
thorities  are   curiously   at   variance   as   to 
^he  relative  amount  of  muscular  and  glan- 
dular tissue  in  the  organ.     Thus  Kolliker 
(von  Frisch)  states  that  from  two  thirds  to 
three   fourths   of   the   organ    is    muscular, 
while  Riidinger  (ibid.)  says  that  the  glands 
occupy  from  one  third  to  four  fifths  of  the 
whole ;  finally,  Walker  insists  that  the  glan- 
dular substance  forms  five  sixths  of  the  or- 
gan.*    However  that  may  be,  it  is  acknowl- 
edged  that  the  glands  are  densest   in   the 
lateral  masses  and  the  posterior  couiniiasure 
(esj)ecially  its  upi>er  part),  while  in  the  an- 
terior  coniinissure   the   glands   are   few   or 
wanting  altogether. 

The  muscular  tissue  is  arranged  in  so  ir- 
regular a  manner  that  no  two  observers  are 
agreed  as  to  its  exact  distribution.  Walker 
Wieves  that  the  prostatic  muscle  is  so  ar- 
ranged as  to  compress  the  gland  as  a  whole, 
and  each  individual  lobule  of  it  in  particu- 
lar, but  is  not  calculated  to  compress  the 
urethra.  This  view  is  in  accord  with  the 
fact  that  women — who  possess  no  prostate — 
have  complete  control  of  the  bladder  without  any  additional  muscle 
to  take  the  place  of  this  gland. 

The  glands  are  of  the  compound  racemose  tyj)e  with  cohnnnar  epi- 
thelium, which  may  be  flattened  by  pressure.     They  are  eolleeted  into 


Fio.  58.  —  Cross  Sections  of 
Prostate  in  a  Series  from 
Hase  to  Apex.  (Morrow.)  V, 
urethral  orifice  of  bladder;  U, 
uretlira;  Vd,  \fx»  deferens;  Vs, 
vesicula*  seminales;.  D,  ejacula- 
tory  duct ;  Sp,  utricle ;  Svi  and 
Svr,  sphincter  vesicaj  intemus 
and  sphincter  vesicae  externus; 
*,  muscular  septa. 


»  Johns  Hopkins  Bull.,  1900,  xi,  242. 
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lo1>u]es,  each  lolnile  siirrrmndrd  by  a  layor  of  imisrli'  and  enTptyini 
du€t  inU}  t!ie  lateral  purtion.s  of  the  Amyr  of  the  ])rosUitif*  urethra*  some 
behind  and  soiiie  in  front  of  the  Teriimontaniun*  Walker  has  shown 
that  in  dogs  all  these  duets  point  toward  the  oriticvs  of  the  ejaculatory 
dnety^  so  that  the  prostatic  seeretion  is  ndngted  with  ibe  semen  at  the 
moment  of  ejaenlatirm.  The  lobules  of  glandular  tissue  are  cbieily  eon* 
tained  in  (be  lateral  lobes  and  the  p>stei'iot'  e(nnnnssure. 

A  small  !)iit  imi>ortunt  group  of  glands  lies  upon  the  floor  of  the 
nretbra  within  the  grasp  of  the  sphincter.  It  is  from  the  hyi^ertrophy 
of  these  gbu ids  that  the  prostatic  middle  lolie  develojis. 

The  Prostatic  Urethra — The  urethra  extends  from  the  bladder  down- 
ward and  forward  throngb  the  prostate,  so  that,  aUhongh  the  major  part 
of  the  gland  lies  l>olow  and  l>ehind  it,  the  urethra  entergt*s  quite  at  the 
eenter  of  the  ajjex  of  the  prostate.  The  anatomy  of  the  prostiitie  urethra 
has  already  been  described, 

PHYSIOLOGY 

The  prostate  is  the  sexual  heart.  It  has  nothing  to  do  with  urina- 
tion, and  is  quite  passive  dnring  this  act,*  But  toward  the  sexual  func- 
tion it  acta  as  a  nuisele,  a  sensory  organ,  and  a  gland. 

As  a  muscle  it  acts  to  open  the  ejaoulatory  ducts,  thus  j>ermittiiig 
the  escape  of  the  semen  into  the  prostatic  urethra,  to  express  iu  own 
R^retiou  into  tlie  prostatic  urethra,  and  probably  to  expel  it  into  the 
anterior  urethra,  Tlie  accepted  function  of  the  veruniontanum — viz., 
to  close  the  vesical  oritiee  and  prevent  regurgi tuition  of  semen  into  the 
bladder — has  l>pen  denied  hy  Walker, 

The  seat  of  sensation  in  the  prostatic  nretbra  is,  fx^rbaps,  through- 
out its  mucous  membrane,  but  more  probably  it  is  confined  to  the  veru- 
montannm.  Wbeii  erection  has  been  stimulated  by  friction  of  the  glans 
penis  the  verunumtanum  Ikk^ouics  congested  and  irritated,  perhaps  by  a 
sjanal  reflex,  perhaps  by  the  gradual  influx  of  semen  into  the  prostatic 
urethra,  and  ejaculation  results.  Thns  it  is  tpiite  logical  that  pjlbitions 
and  premature  ejaculations  should  be  caused  hj  hy|X?rsensitiveness  in 
the  vernniontanunn  and  shoultl  be  curable  by  treatment  directed  toward 
blunting  the  sensitiveness  of  that  region. 

The  glandular  function  of  the  prostate  is  no  less  interesting.  Many 
investigators  confirm  the  observation  that  the  spermatozoa  are  immobile 
in  the  testicle  and  the  seminal  \^esicle.  This  immobility  is  in  part  due 
to  the  density  of  the  semen,  for  dilution  with  any  fluid  provokes  evidence 
of  life  in  these  microiirgunisnis.     The  prostatic  secretion  j>erfornis  this 


'  For  the  variovjs  aspects  of  this  disputed  question  consult,  besides  the  autbora 
alreafiy  quoted,  Rehfisch,  Vircfmm'v  Archiv,  1897,  ol.  111;  Finger,  AU^.  Wien,  med, 
ZeUung   1893,  xxxviii,  427,  439,  452. 
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function.  But,  besides  acting  as  a  simple  diluent,  it  adds  something  to 
the  semen  that  keeps  the  spermatozoa  alive  some  twenty-four  hours, 
whereas  other  diluting  fluids  keep  them  alive  only  three  or  four  hours. 
The  secretion  of  the  prostate  is  a  thin,  turbid  fluid  of  watery  con- 
sistence (not  ropy  or  sticky),  of  slight  acid  reaction,  and  of  seminal 
odor.    Its  qualities  in  health  and  disease  have  already  been  described. 

PROSTATIC    HYPEKTKOPHY 

The  true  nature  and  pathogenesis  of  hypertrophy  of  the  prostate  are 
not  known.  We  can  only  describe  it  as  a  disease  of  the  latter  years  of 
life,  a  chronic,  noninflammatory  hyperplasia  of  all  the  tissues  of  the 
gland,  but  especially  of  the  epithelial  elements,  diffuse  in  its  character, 
and  subject  to  inflammatory  attacks  and  secondary  fibrous  metamor- 
phosis. 

ETIOLOGY 

Age. — The  one  thing  known  about  the  etiology  of  prostatic  hyper- 
trophy is  that  it  occurs  at  middle  age,  never  giving  any  trouble  before 
the  forty-fifth  year,  and  rarely  appearing  after  the  seventieth.     Al- 
though  individual  cases  have  been  reported  at  the  ages  of  nineteen 
(Stretton),  twenty-five  (Englisch),  thirty-seven  (Thompson),  etc.,  the 
disease  cannot  be  looked  for  before  forty-five.     We  shall  see  that  the 
prostata  begins  to  hypertrophy  early  in  life,  yet  there  is  no  clinical 
evidence  of  any  such  change  until  many  years  later.     The  patients 
begin  to  suffer,  for  the  most  part,  between  the  ages  of  fifty  and  sixty- 
five. 

To  explain  the  relative  infrequency  of  hypertrophy  of  the  prostate 
after  the  seventy-fifth  year,  Thompson  has  advanced  a  theory  that  the 
physiological  atrophy  of  old  age  makes  itself  felt  at  this  time  of  life,  so 
that  if  a  man  escape  until  then  he  is  all  the  more  likely  to  escape  there- 
after. This  senile  atrophy  does  not,  however,  promise  any  relief  to  the 
sufferer,  for  when  once  the  urinary  mechanism  has  been  upset  by  the  hy- 
pertrophy the  secondary  phenomena  cannot  be  alleviated  by  any  slight 
atrophy  of  old  age. 

Frcqncncy. — According  to  Thompson's  figures,  34  per  cent  of  men 
reaching  the  age  of  sixty  have  enlarged  prostates,  and  less  than  half  of 
these  (15  per  cent  to  16  per  cent  of  the  whole)  suffer  from  the  disease. 
Many  authors  give  far  higher  estimates.  Thus  Johnson,^  in  examin- 
ing the  prostates  of  360  men,  found  hypertrophy  present  in  70  per  cent, 
yet  only  16  per  cent — Thompson's  own  estimate — suffered  from  the 
disease. 

» IrUemat.  Jour,  of  Surgery,  1899,  xii,  98. 
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The  size  of  the  hji>ertrophj  bears  no  relation  to  the  age  of  the  pa* 
t'wnt,  nor,  as  we  shall  see,  to  the  svmptoma, 

Pathogenesis.^Thoiigh  no  satisfactory  theory  has  yet  been  advanced 
to  account  for  hyj>ertrophv  of  the  prostate,  many  ingenious  siippositiom 
have  had  ardent  defenders,  and  so  require  at  least  a  brief  notiee. 

1.  AHvrioscl('ro.sls  {Gnynn,*  Lannois  ^  j.^The  lesion  of  tbe  proa- 
late  18  supposed  to  l>e  only  part  of  a  series  of  senile  changes  affecting  the 
whole  urinary  tract  and   associated  with  general  arteriosclerosis.  m 

CasjK^r  ^  an<l  Motz  *  overthrew  this  theory  by  showing  that  solerosis'H 
conld  exist  without   hy|iertrophy,   and   hypertrophy  without   sclerosiB. 
The  ass<3ciation  of  the  two  appears  to  be  purely  fortuitous. 

2,  Fihw-myoma  (  V'elix'an  ^), — Velpeau  suggested  that  there  exists 
a  hiologieal  ana]og>^  between  the  prostate  and  the  uterus,  and  a  histo- 
logical analogy  k^tween  fibro-inyoma  of  the  uterus  and  hypertrophy  of 
the  jirostate.  Th(»uipHnn '^  auiplified  and  defended  the  theory,  and  it 
has  received  additional  weight  by  the  alleged  effects  of  castration  upon 
uterine  myoma  and  prostatic  liy|>er trophy. 

This  theory  has  been  exploded  by  the  modern  recognition  of  the  fact 
that  the  prostate  is  analogous  to  the  uterus  neither  in  development,  ia 
structure,  nor  in  function,  and  that  the  hypertrophied  prostate  is  not 
tlbro-ijiyomatous,  but  adenotibrouiatons. 

3.  Sexml  SeniliUj  (White  ^).—"  The  function  of  the  testis,  like 
that  of  the  ovary,  is  twofold — the  reprothiction  of  the  species  and  the 
development  and  preservation  of  the  secondary  sexual  characteristics  of 
the  individual.  The  need  for  the  exercise  of  the  latter  fimction  ceases 
when  full  adult  life  is  reached,  but  it  is  ])ossil)le  that  tlie  activity  of  the 
testis  and  that  uf  the  ovary  iu  this  i"es[iect  tin  not  disapi>ear  coincidently, 
and  that  hypertrophies  in  closely  allied  organs  like  the  prostata  and 
uterus  are  the  result  of  this  misdirected  energy."  The  facts  adduced 
by  WHiite  cannot  \m-  denied  ;  but  his  theiiry,  based  upon  the  false  pro- 
Ptato-nterine  analogic  and  the  implied  power  of  the  testicle  t^  cause 
hypertrophy  of  the  prostate  and  devis4:'d  to  defend  the  cause  of  castra- 
tion as  a  remedy  for  bypertropby  of  the  prostate,  is  an  assumption  not 
borne  out  by  the  facts.  ■ 

4,  Congest io}}.— A  ehrnnic  congest itm  of  the  gland  has  been  consid- 
ered by  many  the  chief  predisposing  cause  of  prostatic  hypertrophy. 
Many  varieties  of  congestion  have  been  insisted  upon.     Some  anthon 

»  Guyon's  Anrmles,  1885.  iii,  148, 

*  "De  I'appareil  iirmaire  des  vieillards,*'  Paris,  1885. 
'  Virchow's  Ardiiv,  1891,  cxxvi,  139. 

*  "Btnictiire  hi;sO>loj?iquf  dr  I'tiypertniptiift  tk*  la  profltate,"  Paris,  1896. 

*  ''Le(,^in9  oralea/'  Paris,  1841,  iii,  478, 

*  *'  On  the  DuieaaeB  of  the  Prostate/*     FourtJi  edition,  1873,  p.  53« 

*  AvmaU  of  Surgery,  1893,  xviii,  152. 
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incriminate  a  pelvic  congestion,  such  as  is  caused  by  gormandizing  and 
a  sedentary  life,  and  expressed  by  hemorrhoids.  Others  insist  upon 
chronic  urethritis  or  sexual  excess ;  and  a  few  would  even  blame  a  too 
strict  continence. 

Young  has  noted  that  most  of  his  patients  were  married  men. 
5.  Inflammation, — The  neoplastic  theory  of  prostatic  hypertrophy 
is  so  immediately  suggested  by  the  very  appearance  of  tlie  enlarged 
gland — ^which  seems  to  be  full  of  tumors — that  it  has  not  been  seriously 
questioned  until  recent  years.  Since  the  time  of  Griffith,  indeed,  we 
have  known  that  the  so-called  myoma  of  the  prostate  was,  in  fact, 
fibroma,  or  adeno-fibroma,  and  strict  thinkers  have  always  recognized 
that  the  prostate  was  not  the  analogue  of  the  uterus,  and,  there- 
fore, the  adeno-fibromatous  gland  not  comparable  to  the  fibromatous 
uterus. 

But  these  small  differences  sink  into  insignificance  in  the  light 
thrown  upon  the  subject  by  Ciechanowski's  ^  observations.    This  Polish 
pathologist  has  proven  that  the  so-called  hypertrophy  of  the  prostate 
fJand  is  not  due  to  a  neoplastic  formation;  that  the  senile  changes  in 
the  prostate — ^whether  they  be  atrophy  or  hypertrophy — are  essentially 
the  same ;  that  these  are  due  to  obscure,  inflammatory  processes  originat- 
ing in  the  stroma  of  the  gland;  and  that  the  so-called  adenomata  and 
fibromata  are  secondary  changes  due  to  the  dilatation  of  gland  ducts 
and  acini  whose  mouths  are  obstructed. 

These  revolutionary  doctrines  have  been  confirmed  by  Greene  and 
Brooks  *  and  Crandon,'  and  indirectly  by  Rothschild,'*  and  have  not 
been  controverted. 

It  is  impracticable  here  to  go  into  the  details  of  the  theory,  since 
this  is  a  very  complex  matter.  It  need  only  to  be  observed  that  the  great 
majority  of  prostates  of  men  at  middle  age  show  evidences  of  chronic 
inflammation  of  the  stroma.  If  these  areas  of  chronic  inflammation  are 
situated  chiefly  in  the  periphery  of  the  gland,  their  tendency  is  to  com- 
press it  and  to  cause  prostatic  atrophy.  If  located  near  the  urethra, 
such  areas  of  inflammation  may  surround  and  obstruct  any  or  all  of 
the  efferent  ducts  of  the  prostate.  When  this  occurs  the  ducts  behind 
the  obstruction  dilate,  and,  inasmuch  as  these  ducts  run  in  a  crescentic 
manner  and  their  tendency  to  dilate  is  restricted  by  the  dense,  fibrous 
capsule  of  the  prostate,  they  become  somewhat  distended  by  the  products 
of  secretion,  forming  the  small  cysts  (Fig.  60)  that  are  seen  through- 
out the  hypertrophied  prostate,  but  they  tend  more  particularly  to  flat- 

»  "So-called  Prostatic  Hypertrophy,"  translation  edited  by  Dr.  R.  H.  Greene, 
1903. 

*  Jour.  Am.  Med.  A8s%  1902. 

'  Anneds  of  Surgery,  1902. 

«  CerUraJblaU  J.  d.  Krankheiten  d.  Ham-  u.  Seximl-organe,  1904. 
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ton  out  and  to  curve  around  ihIuihIs  (*f  glandular  and  niuscuJar  ti^ssue. 
These  islands,  varying  in  size,  may  Urns  lieeome  ahuost  eonipletely  t?a- 
capsulated  by  t!ie  dilatrd  dtict. 

SueU  are  tlie  pst'uilo-adt'noumta  whieli  secondary  fibrous  cbauges  r»> 
sulting  froTii  further  inftainuiation  may  transmute  into  fibromatii. 

The  Effect  of  Gonorrhea, — Cieelianowski  notes  the  fact  that  tlie 
underlyiug  striJiua  cliangrs  fc*und  by  liim  in  the  prostates  of  old  men 
are  the  same  as  those  found  by  Cas^K^r  in  the  prostates  of  young  men 
who  had  suffercil  from  gonorrheal  pmstatitis.  Hence  the  inevitable 
corollary  that  perhaps  tl^e  hypertrophy  of  old  age  is  due  to  the  gonorrhea 
of  youth.  This  suggestion,  tentatively  set  forth  by  Ciechanov^ski,  ha» 
l>cen  seized  u|kju  by  several  writers  as  an  unavoidable  inference^  and  is 
by  them  fiauuted  to  the  great  shame  of  a  large  and  respectable  anny  of 
prostatics. 

In  order  to  test  this  theory  from  the  clinical  side,  1  have  collected* 
the  histories  of  a  great  number  of  men  who  have  reached  the  age  of 
fifty  after  having  suffered  probmged  attacks  of  clironic  gonorrhea,  and 
cannot  find  that  they  show  any  sf>e<^ial  tendency  to  suffer  from  prostatie 
by|)ertrophy.  Tins,  taken  in  connection  with  the  fact  that  every  estab- 
lished gen i to-urinary  practitioner  can  call  to  mind  many  prostatics  who 
— he  may  be  morally  certain — -never  had  gunorrliea,  seems  to  establish 
the  fact  tliat  this  underlying  prostatic  sclerosis  is  not  necessarily  gon- 
orrheal, but  may  be  due  to  the  congestion  of  sexual  excess  or  of  con- 
tinence, to  gonorrhea,  or  simply  to  ailvancing  years*  Where  chiefly  to 
lay  the  blame  we  do  not  know;  in  the  meanwhile  let  charity  temper  our 
provisional  concdnsions. 

It  seems  prolialde  that  whatever  conclusion  is  reached  in  this  obscure 
matter  will  k*  base*l  upon  the  fact  that  the  prostate  tentls  to  imdergo 
retrograde  changes  with  cessation  of  its  sexual  fnnrtion,  as  do  the  uterus 
and  tlie  female  breast.  How  far  prostatic  hyjiertrophy  will  lie  f<iund 
attributable  to  this  nornud  involution,  and  how  far  the  congestion  of 
sedentary  life,  to  the  inthnmnations  of  youth,  and  tu  the  congestion  of 
sexual  excess,  the  fntnre  must  determine. 
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Microscopic  Changes. — There  are  three  general  types  of  hyper- 
trophi<-d  i»rowtates— a  ditfnse,  soft,  ^' adenonuitous "  type,  a  diffuse, 
hard,  fibrous  type,  and  a  type  characterized  by  tlie  growth  of  encap- 
stdated  tumors  wdtliin  the  gland.  Ko  given  example  of  by]x:*rtrophy  ad- 
heres strictly  to  any  one  type;  indeed,  it  is  the  rule  to  find  all  three 
types  existing  in  different  parts  of  the  specimen:  in  one  place  a  diffuse, 
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soft  enlargement,  in  another  dense  masses  of  tibruiis  f  issuo,  and  .soat- 
kml  everywliore  enudcalile  tumors^  large  and  small,  \\m  larger  ones 
(Fipi»  511^   GO)    complex    in 

struct  uris. 


Plik   59.  ^^  AnENOMA    Enttclsated 
wtioit  A  HrPEarmDPBifiD  Prostate* 


Pia.  60.  —  Section  »if  a  Larok  Phobtatic  A00- 
NOMA,  Showing  its  Composite  Characteh. 


These  changes  are  ilue,  as  we  have  seen  in  the  preceding  paragraphs, 
Xo  chronic  interstitial  fihr<»3is  of  the  pr<is!ate;  and  liowever  de^^criptive 
the  terms  adenoma  and  fihroiiia  may  l>e  in  this  eoiiiiecti<>n,  we  must 
remember  that  in  using  them  we  do  not  refer  to  true  neoplasmi^,  Imt  to 
the  pseudo-neoplasms  resulting  from  inflanmmJi*ni  of  the  gland  and  ob- 
struction rjf  Itf*  ducts. 

To  describe  the  various  changes  encountered  in  the  tissues  of  the 
iivfiertrophied  prostate  would  ret|uire  pagcB  of  juifhohigie  detail,  inter- 
esting only  to  the  .special  student,  and  already  aecesftihle  in  I  he  work.s  of 
Ciechanowski,  Greene  and  Rrook^^,  and  C'ranJon. 

Diiflise  Soft  Hypertrophy — Tins  represent*^  a  gi'ueral  4listril>utioa  of 
obstructed  <lucts  and  uf  {lihited  duets  and  acini.  The  cut  surfatM:*  is  soft 
and  bulging,  dotted  with  cystlike  spots  tilled  with  hard,  yellnw  eouere- 
tions,  or  softer,  inspissated  prostatic  aecn-tion.  The  luicnis^'ojje  shows 
ducts  and  alveoli  widely  *lilated,  tbpir  epitbi^linm  flattened,  their  hunen 
filled  with  desquamatxM]  epithelinl  cells  and  dt-tritus,  S4imetimes  with 
pus.  Careful  examination  of  serial  sections  often  reveals  tlie  jxiint  of 
constriction  where  a  duct  is  atrietured  by  interstitial  iutilfcratiou  about 
it  and  dilate<l  beyond. 

Fibrous  Hypertrophy.-^ Here  tlie  cut  section  is  hard  and  fibr<»us, 
though  scattereri  traces  of  soft  hypertrophy  uniy  Ik?  seen.  The  micro- 
seojie  shows  masses  of  scar  tissue,  into  whicli  the  soft  **  adenonuxtous  '* 
tissue  has  bc^en  trausff»rmed  liy  inrtamination,  riiuically,  therefi>re, 
fibrous  hyjr*rtn>phy  may  be  regarded  as  "  adenoriuitons  "  hy|*ertrophy 
Bcarred  by  prostatitis. 
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Pseudo-adenoma,- — Tlu^  jis('ncl«i-a<l«iiu^nuila  so  cnnstantlj  fojntl  in  iha 
aged  prostufe,  \vhotl*er  hy|XTtrujilne<l  or  not,  are  due  tA>  tlie  exeeiisive'l 
ililaturioti  of  a  lar^e  dnet  wliicli,  riiuiiiug  iioniially  in  a  curve  and  forcedl 
to  iiiereasf  this  curve  as  it  enlarges,  finally  alinast  eompletely  encircles 
a  [Mirtion  of  gland  tis,>?ue  whic^li  lia^  undergone  soft,  linrd,  nr,  as  in  Fig. 
r»ll,  |iS('ndH-adoii*nuat<Mis  hypertrophy,  A 

Macroscopic  Changes.— TnaHmorJi  as  the  iiyjiertrophy  may  ron-* 
CPYU  any  or  rvery  jwrt  of  the  organ,  a  iunnlx*r  of  varieties^  of  hyjier 
trophy  exist  aud  may  Ix*  tal>ulat-ed  as  foUows;  H 


Thomp- 

PfAIaIJ* 

De«fi(Mi>. 

Mau.> 

W*t»oii.* 

Totd. 

Total 
hyper- 
trophy. 

rQeneral.  .*....,.». 

74 
19 

19 

5 
3 
3 

7 

23 

15 

iy 

17 

12 
14 

8 
1 
5 
2 

10 

14 

4 

9 
2 
1 

120 

Notably  median, 

43 

Ntituhly  luleraL 

5 

^Notably  uuihileral, 

26 

194 

rLati-'fal  only* 

46 

3^^ 

?^^ 

Anterior  commuiijiire  only. . 

All  but  tli«  mpilian  lol»e 

MtHJiiin  *jiilv.  ... 

3 
3 

42     J 

fei'i 

Mwlian  anti  unilateral,. 

l^Pediincukted  liimor 

3    ' 
1 

98j 

123 

64 

48 

27 

30 

« 

120   m 

43      ■ 


This  tahle  shows  that  all  parts  of  tlie  gland  were  involved  in  05 
cent  of  the  caseis,  while  at  lean^t  one  lateral  lohe  wa^  enlargt^J  in  8^ 
per  cent,  both  in  8o  jier  cent.     Ilenee,  in  84  out  of  every  100  casein  tb 
prostatic  enlargement  may  Im^  diagnosed  hy  rectal  touch.     My  own  cliii 
ieal  observation  would  lead  nie  to  put  the  percentage  even  higher.     De^ 
nos's  cases  of  hyyiertrophy  ranged  in  weight  from  2*1  to  85  grams  (tin 
normal  prostate  weighs  20  grams).     JIuch  larger  tumors  are  occasion^! 
ally  met  with,  l»ut  in  the  usual  run  of  cases  the  prostate  is  much  smallerJ 
than  a  unmdarin  orange^ 

Tlje  Toost  not  a  hie  changes  asscx'iated  with  hypertrophy  of  the  pros- 
tate are  (1 )  hulging  of  the  jiosterior  surface  of  the  gland*  (2)  elevation 
of  t!ie  urelliral  oritit*f%  (li)  production  of  a  middle  lol>e,  and  (4)  lengtli- 
ening  and  distortion  «if  the  jirostatic  urethra. 

1,  Posterior  Enlargement.— ^AVe  have  sc^en  that  in  a  large  proportion 
of  cases  the  lateral  h>bc.^  of  the  jirostato  are  enlarged.  Such  an  enlarge- 
ment may  always  l>e  felt  hy  rectal  touch.  The  examining  finger,  in- 
stead of  impinging  upon  a  scarcely  perceptihle  organ,  encounters  a  large 


*  Op.  cit.,  p.  39.         '  Dpt^nos,  '*  Maladies  dps  voies  tirinairps/'  181*8,  p.  386. 
'  Op,  cii.  ***  Operative  Treatment  of  the  Hypertrophied  Prostate,** 
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mo*,  pe»rriap»  the  size  »»f  a  |tlniu  <>r  a  niivmlarin  orHnp\  ]>«>rlmpH  m  winvh 
Wilargi^il  chat  its  nppt>r  lM>nler  caim*jt  In/  nstclu'd  To  i'slinmti>  tht^  siw 
«jf  tilt?  growtb  the  finger  is  swept  over  it  from  side  t^  side,  into  the  sulci 

i between  it  aud  the  laft*ral  wall  of  tJie  rectimi,  and,  If  possible* 
wvT  the  top  of  the  tmnor. 
Its  projection  may  thus  Ik^ 
fairly  f^sti mated  and  its  gen- 
eral character    of    elastieity 
nr  hardness  determined.     In 
K  shape  the   niavss   h    usually 
"  qnite  globular.      It  may  be 
fiirmwed   down   the   center, 
^  show! tig  that  the  overgrowth 
Hlia.i4  chietly  a  If ee  ted  the  two 
HWal  lobes*  but  has  spared 
'      tk?    posterior     eomniissiire. 
One  lobe  may  be  more  hy- 
pt'Pfrophied  than  the  otber, 
N'mall    phlelndiths    may    he 
hard 


r'. 


Flo.  (il.  —  BiLATKKAL  HYl*KKTHOPfIT 
Cir  TllH  PftOftTATf:  WITHOUT  ME- 
DIAN Kni^ahgemknt, 

2.  Elevation  of  the 
Urethral  Orifice.— When 
lihidder  and  prostate  are 
normal,  the  urethral  orifice 
praetieally  liea  on  the  same 
level  as  the  trigone  and  the 
flfx>r  of  the  bla<lder.  But 
every  form  of  prostatic  hy- 
pertro]>hy  disturbs  this  re- 
lation. If  the  growth  is 
purely  lateral,  whether  on 
one  or  iKjth  sides,  the  tumor 
lifts  a  fold  of  mucous  mem- 
^         '  brane  at  the  urethral  orifice 

p^*8«o..M*».  (Fig.  66).    If  there  is  gen- 

eral  hypertrophy,  the  posterior  commissure  projects  upward  into  the 
adder,  pushing  the  urethra  before  it  and  forming  the  so-called  bar 
SO 


Fio.  62. — General  HrPEBTBOPHT  or  tbk  Phos- 
TATi:,  THK  Median  akd  LatcraIi  LoBim  Form- 


J 


ease,  inuy  eaiise  a  true  ron- 
iraciure  of  the  neck  of  Um 
bladder  (p.  325),  willi  iu- 
rrt'}is('<|  elevntlnii  nf  I  In-  iire- 
thi'iil   ni'iti<'eJ 

h\  order  cif  clinical  fre- 
I'!'  iiry  tile  (*an!ses  of  eleva- 
u-'H  of  the  iirethnil  oritiee 
are :  ( 1 )  Bar  ami  oonrrac- 
ture  with  al>oiit  equal  fre- 
quency, (2)  the  third  Iol»c, 
an<l  (:3)  rarely,  the  lifting 
of  the  orifice  iM^twoen  lateral 
project  ion t^. 

;].  The  Third  or  Middle 
Lobe. — Thi^i  term  18  liHj**4^1y 
used    to    indicate   any    prt>- 


FlO.  (i3,— 'CiENERAL  llYPKRTHaPNV  OF 
TIIK  PlumTATR,  WIIH  RkLATIVKLY 
8lT«!IIT  MKlilAN  KnLAIKiKMUNT  IN 
THE    FOKM    <IF    A     BaII, 

Jection  into  the  bladder,  be 
it  bar  or  tmnor.  Properly 
speaking,  the  middle  lolie  of 
the  prostate  is  a  distinct  oiit- 
^'owth  frcjni  the  iiet^k  of  the 
b  hid  tier  or  from  the  floor  of 
the  prostatic  nrethra  (Fig, 
*>4),  This  tumor  springs 
from  the  posterif>r  cnmniis- 
8nre  of  the  ghind,  and  was 
suppose*!  to  originate  within 
it  But  JorcK  ^  sh<>we<l  that 
*'  its    first    beginning    occurs 


k 


'  Rochet  ("Traits*  de  la  dysarie  8<5mlp/*  Paris,  189t>)  gives  some  space  to  theeoaati- 
eration  of  those  unuaual  fornis  of  hypertrophy  in  wliich  tlie  tipper  Itihc  is  clii**fJy  affected, 
and  there  is  do  elevation  at  the  urethral  orificev    Buch  a  cajse  wa^  also  illustrated  la] 
previous  e*lition  of  this  treat !*«*, 

'  Virchow*s  Archii\  1H9-1,  €XXIX,  224. 
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in  the  accessory  prostatic  glands  which  lie  just  under  the  mucous 
membrane,  and  the  projection  into  the  bladder  is  due  at  first  to 
the  hypertrophy  of  these  alone."     Later,  the  hyi)ertrophy  of  the  pars 


ha.  66, — Sagittal  Section  of  Fio.  61. 


Fig.  66. — Sagittal  Section  of  Fig.  62. 


Fig.  67. — Sagittai.  Section  of  Fig.  63. 


Fig.  68. — Sagittal  Section  of  Fig.  64. 


Fio8.  65-68  Represent  the  Obstructive  Conditionh  Present  in  Prostatihm.  Normal 
Bladder  and  Prostate  in  Dotted  Lines.  Pathologic  C<jndition8  in  Stipple. 
Twice  the  bl&dder  was  thinned  and  dilated,  twice  concentrically  hypertrophied. 


intermedia  usually  forms  the  base  of  tlio  tumor  with  the  tliird  lobe  as  its 
apex.     These  outlying  glands  are  usually  situated  at  the  urethral  orifice 
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"Fio*  69. — Sectiov  of  HyPERTRopfrjFD  Phohtatk. 
Compare  urt^thral  curves  in  Figs,  09  and  70. 


''  il inertly  iK'Tiefilh  tlic  iinicoii&  nifiiiljnmc  biiJ  In'twoen  the  ciroiilar  fiben^^ 
fif  tilt"  IjlaildtT  an*l  thi*  uiuhWe  isthmus  r»f  the  p mutate  "  (AlexatuW)^B 

Thi'iv  an*  a  f<*w  siinilfir 
<rhujds  Iviiig  along  tk* 
rtuor  of  the  urethra,  atul 
»<*fasi Dually  these  Iw^enirie 
hy|jertrophiecl  au<l  form^ 
]>rojeetiou8  in  the  flooiH 
of  ihe  urethra  it.self* 
The  juiddle  lote  is  rare- 
ly more  2  cm.  in  diam- 
eter. It  will  be  observeil 
that  some  median  eii- 
largt»inent  is  noted  in  81 
j)er  ceut  of  the  tabulated 
eases. 

4,  Lengthening:  &nd 
Bistortion  of  the  Froi- 
tatic  Urethra. — The  pros- 
tatic urethra  is  altered  in  leugth,  Bize,  and  curve  (Figs.  65-70).  The 
urethra  is  ahvays  lengthened  by  the  iuei-eaised  size  of  tlie  prostate^ 
whether  the  hypertrophy  btJ 
general  or  c i re u inscribed. 
But  the  lengthening  of  the 
canal  is  not  very  great,  un- 
less there  is  a  middle  lobe 
or  a  prostatic  bar  to  be  sur- 
mounted before  the  bladder 
is  reached.  This  is  an  im- 
piirtant  jK>iut  in  relation  to 
prostateetouiy,  since  a  long 
urethra  means  that  a  great 
deal  of  tissue  must  be  re- 
moved to  eualjle  the  bladder 
to  empty  itself,  while,  if  the 
urethra  does  not  exceed  21 
em.  (8 J  iiiehes)  iri  length,  a 
mere  incision  with  the  cautery 
will  set  things  right  in  most 
cases  (p.  323). 

The  urethra  is  dilated  chiefly  by  the  growth  of  the  lateral  lobes  which 
enlarge  on  each  side  of  it  and  spread  it  out  on  a  vertical  plane,  so  that, 


Fifl.  7f>.— Secttow  of  Norma.!.  Phobtatr, 


1  Med.  Htin*rd,  1899,  LVI,  aS2. 
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from  being  a  transverse  slit,  it  is  altered  to  a  vertical  one,  with  perhaps 
a  curve  to  one  side  or  the  other,  where  a  projection  in  one  lobe  fits  into 
a  depression  in  its  fellow  of  the  opposite  side.  The  dilatation  may  he 
BO  great  that  an  ordinary  sound  can  be  rotated  quite  freely  within  the 
canal,  thus  giving  the  false  impression  that  the  bladder  has  been  reached. 
The  curve  of  the  urethra  is  lengthened.  That  is,  its  internal  orifice  is 
carried  upward  and  backward,  and  the  canal,  instead  of  having  the 
short  normal  curve,  sweeps  in  a  curve  of  much  longer  radius,  a  curve 
that  will  not  transmit  the  ordinary  steel  sound,  but  requires  special  in- 
struments with  the  long  prostatic  curve  (Fig.  70).  The  urethra  is 
further  deformed  by  the  presence  of  the  bar,  behind  which  the  canal 
forms  a  distinct  pouch,  or  by  the  projection  into  it  of  tumors  from  the 
Tarious  lobes,  notably  the  middle  lobe,  which  sometimes  blocks  the  way 
completely  after  the  fashion  of  a  ball  valve,  or  may  allow  the  urethral 
current  to  flow  in  one  or  two  streams  at  either  side  of  its  base. 

Pathoix)gical  Physiology  and   Secondaby  Morbid   Changes 

Eetention,  Congestion,  Inflammation — these  are  the  Fates  of  the 
prostatic. 

Betention. —  The  causes  of  retention  of  urine  are  to  be  found  both 
in  the  prostate  and  in  the  bladder.  The  prostate  is  primarily  at  fault. 
I  do  not  remember  to  have  seen  retention  of  urine,  whether  complete  or 
incomplete,  in  any  prostatic  who  had  not  some  obstruction  at  the  neck 
of  his  bladder,  some  elevation  of  the  urethral  orifice  (whether  such  ele- 
vation was  absolute  or  merely  relative  to  the  bladder),  by  bar,  middle 
lobe,  or  contracture  of  the  neck  of  the  bladder.  These  changes  al)out 
the  urethral  orifice  disturb  its  physiological  relation  to  the  bladder. 
When  in  the  act  of  urination  the  bladder  contracts,  it  forces  the  urine 
over  the  prostatic  bar  with  great  difficulty ;  it  is  overstrained.  To  esti- 
mate the  effects  of  this  strain,  the  condition  of  the  bladder  at  this  time 
of  life  must  be  borne  in  mind.  In  the  child  the  organ  is  ovoidal  with 
the  sharper  end  at  its  neck;  it  has  no  floor.  But  as  adult  life  is  reached 
it  settles  doAvn  into  the  pelvis.  Its  trigone  becomes  more  and  more 
horizontal.  It  acquires  a  floor.  As  age  advances  it  tends  to  sag  more 
an<l  more.  In  the  female  it  bulges  down  until  it  forms  a  cystocele. 
But  in  the  male  the  bladder  neck  is  supported  by  the  urethral  and  pros- 
tatic attachments  to  the  pubes,  and,  as  the  bladder  sags,  it  thus  tends  to 
pouch  behind  the  prostate,  the  trigone  swings  around  until  it  forms  the 
anterior  incline  of  this  pouch — the  has  fond,  as  the  French  call  it. 
While  there  may  \ye  some  has  fond  without  prostatic  hyjiertrophy,  with- 
out obstructicm  of  the  urethra,  sndi  a  has  fond  has  no  clinical  sig- 
nificance. But  when  there  is  urethral  obstruction,  with  an  extra  strain 
upon  the  bladder,  and  heightened  vesical  tension  at  a  time  of  life  when 
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the  nins«'lc8  are  beeoitiiii^  fibrotic  and  losing  their  energy,  the  result  13 
a  reliitively  rapid  jKiucliing  t»f  tho  floor  of  the  l)Ia<lder,  a  general  weak- 
ening of  its  nmscle,  and  an  inability  of  the  organ  to  empty  itself  com- 
pletely. Tlie  ba^  fond  is  never  dry ;  tliere  is  always  some  urine  left  in 
tlie  ldiid(!er;  in  short,  there  is  parital  rricnfion  of  urine.  It  is  as  though 
the  blatlder  were  a  tank  with  the  outlet  u[wa  one  side  iTJstead  of  at  the 
bottoni.  However  often  the  water  is  allowed  to  drain  off  from  the  tank 
none  of  its  contents  ludow  tlie  Un-el  of  the  outlet  pij)e  can  escaiie  and  tho 
tank  cannot  lie  cninpletely  eniplied. 

As  a  result  of  tltis  vesical  derangement,  and  because  of  the  low^  vital- 
ity of  its  dilated  and  inflamed  parenchynm,  the  prostate,  jierbaps  still 
bearing  the  scars  of  ancient  battles  with  the  goniRMX'cus,  is  very  subject 
to  attacks  of  acute  comjesiton,  A  C/hristmas  dinner,  an  exposure  to 
cold,  particularly  of  the  legs,  a  slight  alcolmlic  excess,  may  bring  on 
acute  co!igestiou  in  a  prostate  that  has  given  no  previous  trouble.  The 
patient  may  have  bad  a  little  retention  of  urine  rpiite  unconsciously, 
until  some  day  his  acute  congestion  comes  and  he  cannot  pass  watjcr. 
Perha|>s  he  suctveds  in  relieving  himself  hy  dint  of  hot  baths  and  strain- 
ing; perhaps  his  urine  has  Ui  ho  drawn  frum  him.  The  attack  mav  he 
lasting,  or  transitory,  it  may  or  may  not  terminate  in  inflammation;  in 
any  casc\  it  causes  a  temporary  contphle  retention  of  itrlne^  increases  the 
chrmiic  partial  retentio!!,  and  enliauces  the  effects  of  this  retention  upm 
the  upper  urinary  organs.  And  the  constant  pressure  of  the  retained 
urine  produces  in  turn  a  ihronie  eontjesiiun  of  the  prostate. 

The  Bladder — The  bladder  changes  duo  to  retention  am  all  of  an 
evil  character,  though  some  of  tbem  have  the  apfjearance  of  couiitce- 
satory  liypertrophv.  Infection  |ilays  so  large  a  part  in  tliese  elianges 
that    they   are  better  grouiH?d  with   the  lesions   of   urinary   infections 

The  Ureters  and  Kidneys.^ After  the  bladder  has  lx>gim  to  feel  the 
effects  of  its  futik'  striiggh*,  and  is  undergoing  the  changes  just  noted, 
the  upix*r  urinary  organs  feel  the  distention.  The  ureters  begin  to 
dilate,  first  at  their  vesical  orifices,  then  higher  and  higher  up.  In 
places  they  attain  two  and  three  times  their  normal  size.  Next,  the  renal 
pelvis,  with  the  surrounding  kidney  substan<?e,  gives  way  before  the 
ever- increasing  pressure,  A  bydrunepbnisis  or  a  pyonephrosis  is  estab- 
lished, and  the  I'enal  parenchyma  slowly  and  silently  atropliies. 


CHAPTER   XXVI 

SY3£PT0MS,  DIAGNOSIS,  AND  PROGNOSIS   OF  PROSTATIC 
HYPERTROPHY 

SYMPTOMS 

The  cardinal  symptoms  of  prostatic  liypertrophy  are  frequency  of 
urination,  chiefly  by  night,  difficiUty  in  urination,  and  dribbling  from 
overflow,  irritation,  or  incontinence. 

Frequency  of  TJrinatioii  (Pollakiurin). — Nocturnal  frequency 
of  urination  is  almost  pathognomonic  of  hypertrophy  of  tlie  prostate. 
Tliat  the  urine  is  passed  too  often  is  due  to  the  congestion  of  bladder  and 
prostate,  which,  as  a  rule,  makes  them  sensitive  to  a  less  distention  than 
wlien  in  their  normal  state.  Increase  in  local  irritability  plays  the 
chief  part  in  causing  this  poUakiuria. 

Nocturnal  polyuria  is  in  no  way  related  to  the  question  of  residuum. 
The  nocturnal  polyuria,  which  these  bases  also  often  manifest,  is  more 
an  evidence  of  failing  vital  force  than  of  dilatation  or  congestion  of  the 
kidney.  Indeed,  congestion  of  the  kidney  is  more  likely  to  produce 
diminution  than  increase  of  urinary  flow.  The  jjolyuria,  if  present, 
seems  to  be  uniformly  distributed  throughout  the  night;  not  so  the 
]X)llakiuria,  of  which  a  distinct  feature,  is  its  tendency  to  increase 
toward  morning.  The  urinary  intervals  shorten  as  the  night  wanes, 
so  that,  while  the  early  hours  of  the  night  may  be  passed  in  comparative 
comfort,  the  morning  hours  arc  constantly  disturbed. 

Diurnal  frequency  is  at  first  represented  only  by  the  repeated  efforts 
necessary  to  empty  the  bladder  when  the  patient  arises  for  the  day. 
Later,  when  the  residuum  rises,  or  infection  sui^^rvenes,  urination  be- 
couies  frequent  throughout  the  day,  perhaps  even  more  frequent  than 
at  night. 

Difficulty  in  TJrinatioii  {Dysuria). — When  there  is  prostatic  ob- 
struction the  act  of  urination  is  generally  tedious,  difiicult,  and  even 
painful.     This  prostatic  dysuria  has  four  striking  features: 

1.  The  stream  is  very  slow  to  start.  Sometimes  the  sufferer  strug- 
gles several  minutes  before. his  water  will  come. 

2.  The  flow  lacks  force  and  body.  There  is  no  gush  of  water.  It 
comes  in  a  thin  stream,  the  jet  is  not  great,  perhaps  it  only  dribbles 
forth  drop  by  drop. 
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3.  The  greater  the  strain  the  less  the  result.  Patients  themsolvcs 
often  remark  tliat  the  more  anxious  thej  are  to  hurry  the  less  they  gnc- 
ceed.  Their  predicainent  is  almost  tliat  of  the  youiip:  neurotic  subject, 
to  whom  any  hurry  in  urinating  is  an  absolute  preventive* 

4.  At  the  end  of  the  aet  there  is  no  sharp  piston-stroke  finish.  Tlie 
urine  dribhles  away  hy  irregular  jets  and  drops,  atid  the  act  might  be 
said  rather  to  fade  away  than  to  terniinato. 

The  amount  of  jmin  on  urination  and  general  uneasiness  in  the  in- 
tervals dtquuids  upnn  (he  amount  of  congestion  and  iuflauimation. 

Dribbling, ^.)f  all  the  symptoms  of  prostatic  hypertrophy,  a  con* 
stant  drilibliug  is  the  source  of  greatest  discomfort,  ilany  other  syinp- 
touis  disturb  the  patient  more  acutely,  but  none  is  more  etmstantly 
aunoying.  This  dribbliug  nuiy  he  due  to  three  widely  ditferiug 
causes : 

1.  Overflow.-^When  there  is  coniplete  retention  the  bladder  fills 
until  it  can  hold  no  more*  Then,  instead  of  bursting,  it  over* 
flows.  The  mere  elasticity  of  the  bladder  wall  finally  overcomes  tlie 
obstruction  and  uriuc  drips  away  from  the  meatus  at  aK>ut  the 
same  rate  at  which  it  arri%^e8  in  the  bladder.  The  bladder  remains 
full.  There  is  no  true  incontinence.  There  is  simply  a  continu- 
ous oversow. 

2.  Irritability — In  many  cases,  with  but  little  residual  nrine,  there 
is  constant  driljbling,  not  from  overtlow,  nor  yet  from  true  incontinence, 
but  due  to  irritability  of  the  bladder,  wlierel^y  every  few  momenta  a 
drop  or  two  of  urine  is  expelled.  This  condition  is  rather  an  abnormal 
frequency  of  urination  than  an  incruitiucucc,  since  the  urine  does  not 
drip  away  in  spite  of  every  muscular  effort  tc»  control  it,  but  is  con- 
stantly cxixdled  by  a  muscular  spa^m, 

3.  True  Incontinence. — This  is  extremely  rare,  The  patient  has  pe^ 
sistent  dribbling  of  urine  suggesting  overflow.  But  his  urethra  readily 
adtuits  a  catheter  and  his  bladder  is  found  to  be  empty.  This  is  tnie 
incontineuee.  It  sc^ems  due  t*>  a  distortion  of  the  urethral  orifice  in 
such  fashion  that  the  sphincter  cannot  closCj  so  that  the  urine  is  allowed 
to  flow  from  the  bladder  as  fast  as  it  enters. 


COURSE    OF   THE    DISEASE 


I 


The  patient  may  date  the  l>egiuning  of  his  troubles  from  an  aaite 
retention,  from  a  tendency  to  dribble  between  the  urinary  acta,  or,  less 
frequently,  from  a  hematuria.  He  may  have  simply  noticed  an  in- 
creasing frequency  and  difiiculty  in  urination;  but  close  cpu^stioning  will 
usually  show  that  the  malady  has  passed  through  three  stages;  1*  The 
stage  of  congestion  without  retention.  2.  The  st^ge  of  partial  reten- 
tion,   3.    The  stage  of  retention  with  overflow.     The  second  and  third 


k 


COURSE  OF  THE  DISEASE  297 

stages  may  be  introduced  or  interrupted  by  attacks  of  acute  complete 
retention. 

1.  Congestion. — During  a  period  of  many  months,  perhaps  years, 
ever  since  there  began  to  be  a  little  hyperemia  around  its  neck,  the  blad- 
der has  been  gradually  becoming  irritable.    The  patient  does  not  readily 
notice  this,  and  will  never  be  able  to  fix  a  precise  date  for  the  commence- 
ment of  his  troubles.    An  old  man  does  not  sleep  soundly  nor  pay  the 
strictest  attention  to  the  performance  of  his  habitual  functions,  and  he 
so  gradually  acquires  the  habit  of  getting  up  a  little  earlier  than  usual 
in  the  morning  to  empty  his  bladder  that  he  pays  no  attention  to  it. 
Soon  he  finds  that  he  wakes  up  once  at  night,  perhaps  twice,  with  a  feel- 
ing of  fullness  in  his  bladder.    He  passes  water,  and  goes  to  sleep  again. 
He  is  also  troubled  in  the  daytime  a  little  more  frequently  than  usual, 
bnt  he  looks  upon  this  as  a  condition  natural  to  advancing  life.     He 
has  learned  that  the  little  ills  of  the  flesh,  if  let  alone,  usually  regulate 
tiemselves.     He  has  passed  water  without  trouble  for  fifty  or  sixty 
jears,  and  he  thinks  that  he  ought  still  to  be  able  to  manage  it  without 
applying  to  the  surgeon.     He  shrinks  from  acknowledging  a  weakness, 
which  he  must  admit  to  be,  if  nothing  more,  a  symptom  of  advancing 
age,  and  so  he  goes  on  lulled  to  security,  making  water  at  intervals 
which  gradually,  but  steadily,  become  shorter,  and  constantly  annoyed 
bv  a  faint,  obscure  sense  of  weight  and  heaviness  about  the  lower  part  of 
his  belly,  with,  perhaps,  a  fullness  in  the  rectum,  and  a  dull  pain  be- 
hind the  pubes.    During  this  first  period  of  the  disease  attacks  of  neu- 
ralgia of  the  neck  of  the  bladder  and  surface  prostatitis  may  occur 
from  insignificant  causes,  and  a  sexual  irritability  almost  amounting 
to  priapism  may  prove  very  annoying. 

2.  Partial  Setention. — The  passage  from  the  first  to  the  second 
stage  of  the  disease,  unless  marked  by  an  acute  retention,  is  quite  in- 
sensible ;  but  ultimately  the  time  arrives  when  the  bas  fond  is  formed 
and  the  bladder  is  no  longer  quite  able  to  empty  itself;  only  an  excess 
above  a  certain  residuum  can  be  passed  off,  but  the  patient  does  not 
know  it.  He  only  notices  that  his  urinary  intervals  are  getting  shorter 
and  shorter ;  that  he  has  to  wait  a  little  before  the  urine  begins  to  flow ; 
that  the  stream  is  small,  and  is  not  projected  away  from  him  with  any 
force,  and  that,  perhaps,  a  part  of  the  urine  dribbles  down  jx^rpendicu- 
larly  from  the  meatus,  while  the  rest  flows  as  a  continuous  stream ;  he 
does  not  experience  quite  so  much  ease  and  relief  as  usual  after  micturi- 
tion. But  this  has  come  on  so  gradually  that  he  disregards  it.  He  may 
notice  the  return  of  morning  erections,  which  had  long  since  ceased  to 
trouble  him. 

During  all  this  while  the  amount  of  residual  urine  is  imperceptibly 
increasing  toward  total  retention.  This  increase  may  be  interrupted 
at  any  time  by  an  attack  of  acute  retention. 
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Ac  ale  Rekniiofh— At  iliis  jiiiieture  the  patieut  dines  oiit^  and  drii 
a  gla!?8  or  two  of  winrty  en*  lio  nej^lefts  a  call  To  uriiiflt-i*,  or  gets  a  vvi»ttiug 
or  lii^  fec*t  and  legs  gt^t  chilled  (this  is  the  coiiiiiuincst  caiii^  of  trouble }J 
and  suddeidy  he  finds  that  he  camiot  pass  water  at  all.  After  vainly  tr 
iiig  at  intervals  for  a  hhiiiIht  of  hours,  if  he  dcni^s  not  seek  relief,  at  la^^t" 
the  urine  will  l»egin  to  dribble  away  from  liinu  The  bladder  has  ln^eii^ 
distended  to  its  utmost,  the  mouth  of  the  iiretlira  has  l>een  dragge^lB 
slightly  open,  imd  the  excess  of  urine  triekles  away  iuvohmlarily.  This 
is  overflow  and  not  incontineuee,  Meautinic  the  patient  lia:s  l»een  suf- 
fering the  torments  know^n  only  to  those  who  have  had  retention,  and 
he  hails  the  overflow  with  delight^  Ini^lieving  that  bis  sufferings  are  aKiut 
to  eease.  The  bofje  is  vain.  The  eongi:*stion  of  the  bladder  uiHrk,  brought 
on  by  the  nse  of  liquor^  or  by  the  ehilliugy  and  whieli,  added  to  the  al- 
ready large  prostate,  has  swolleii  it  sufficiently  to  shut  up  the  nri*thra 
entirely,  may  subside  spontaneously,  or  l>e  relieved  by  the  eatheter,  leav- 
ing the  patient  little  worse  off  than  b<^fore,  but  il  is  ui(»re  likt^ly  to  ct>n- 
tinue,  thus  lea* ling  to  the  third  stage  nf  the  disease. 

During  the  stage  of  ineomplete  retention  jn-essure  begins  to  Ije  ei-^— 
erted  upon  the  kidneys;  polynria,  e4Six»eially  by  night,  nuiy  Ik^  added  tjH 
the  noeturna!  pnllalduria.  ' 

3.  Complete  Retention.— Now^  the  liladder  is  literally  full  all  the 
time.  During  thu  day  the  patient  may  be  al*le  to  prevent  a  continuous 
overflow  by  urinating  a  few^  drops  every  ten  or  fifteen  minutes;  but  at 
night,  at  least,  the  bladder  is  quite  unable  to  cope  with  the  inilow^  of 
urine,  vvhieh  therefore  dribbles  away,  dist orbing  the  patient^s  rest  and 
adding  sbanie  to  bis  other  sufferings. 

liy  this  time  the  ureters  and  their  {xdves  have  lM>gun  tn  dilate  and 
the  kidneys  to  atmpby.  The  polyuria  lieeonies  cousideralile.  Twt»^  three, 
or  four  qnarti^  of  urine  are  passed,  ehiefly  at  night,  of  a  speeitie  grav- 
ity of  from  1*005  to  1.010,  eontaining  a  very  low  percentage,  of  uresa 
and  salts.  There  is  a  general  urinary  toxemia.  The  tongue  is  dry, 
glazed,  and  red  at  the  edgt\s,  brown  or  gray  in  the  eenter.  The  appetite 
is  poor,  the  bowels  cmistipated  and  full  *jf  gas.  The  patient  loses  flesh 
anil  l>eeomes  feeble  and  worn. 

Variations  in  the  Course  of  the  Disease.— While  the  above 
descri])tion  appliis  to  niuny  t.^ases,  the  prngress  from  one  stage  to  the 
next  may  not  Ik?  so  systenmtie.  Appropriate  treatment  may  carry  the 
patient  back  from  the  stage  of  partial  retention  to  that  of  mere  con- 
gestion, or  from  complete  back  to  partial  retention;  or  an  isolated  acute 
retention  may  be  relieved  and  be  follnwed  by  a  long  intt'r\^al,  even  an 
interval  of  several  years,  during  wliieb  the  patient  suffers  not  at  all,  and 
there  is  no  retention  wluitever. 

The  infhimmuiory  compUmtlons  are,  however,  the  chief  agencies  in 
modifying  the  course  of  the  disease.     These  complications  occur  sooner 
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or  later  in  every  case,  and  once  the  inflammation  has  set  in  it  is  almost 
impossible  to  get  rid  of  it.  The  inflammation  is  usually  due  to  catheter- 
im.  Spontaneous  infection  does  occur,  but,  as  a  rule,  the  complication 
is  due  to  the  surgeon's  misfortune  or  fault. 

InflaminRtion  of  the  Prostate. — Chronic  prostatitis  is  always  present 
b  every  infected  case ;  indeed,  the  posterior  urethra  and  the  neck  of 
the  bladder  are  the  places  from  which  it  is  least  possible  to  dislodge  the 
inflammation.  Abscess  and  periprostatitis  are  relatively  uncommon. 
Seminal  vesiculitis  is  common  and  usually  unimportant. 

Epididymitu — Epididymitis  may  occur  in  acute  attacks,  spontane- 
ous or  following  instrumentation,  or  it  may  appear  as  a  sluggish,  chronic 
induration  at  one  end  of  the  epididymis,  with  occasional  subacute  or 
acute  attacks  of  recurrent  inflanunation.  The  epididymitis  of  the  pros- 
tatic is  especially  prone  to  suppuration. 

Cyititis. — Inflammation  of  the  bladder  is  the  most  common  and  im- 
portant complication  of  prostatic  hypertrophy.     The  cystitis  is  usually 
due  to  catheterism,  less  frequently  it  is  spontaneous.     Wlien  due  to 
the  catheter,  it  usually  begins  acutely,  often  with  a  chill,  while  spon- 
taneous cystitis  is  commonly  chronic  from  the  outset.    Although  the  type 
of  the  inflammation  may  be  severe  throughout,  the  cystitis  of  prostatics 
is  often    of    a   mild    and    superficial    tyi>e    for    many    months,    not 
causing  any  great  pain  or  frequency  of  urination,  or,  at  any  rate, 
easily  controlled  by  local  treatment.     The  cystitis  may  be  alkaline  or 
acid. 

Pyelo-nepliritis. — ^o  prostatic  can  have  cystitis  for  any  length  of 
time  without  extension  of  the  inflammation  up  the  ureters  to  the  kid- 
neys. The  urinary  stasis  permits  the  bacteria  to  work  up  against  the 
current,  and  the  kidneys — already  j)artly  disabled — fall  an  easy  prey 
to  the  bacterial  invasion.  The  pyelo-nephritis  often  remains  for  years 
a  mild  catarrhal  inflammation,  recognizable  only  by  a  careful  urinary 
examination ;  but,  mild  as  it  is,  this  inflammation  is  an  aid  to  the  urinary 
pressure  in  its  work  of  debilitating  the  kidneys  and  slowly  leading  to 
the  patient's  death. 

Stone. — Phosphatic  stone  is  the  natural  result  of  ammoniacal  cys- 
titis. 

One  stone,  or  several,  may  exist  under  these  circumstances  without 
giving  rise  to  any  symptom.  They  are  usually  smooth,  and  do  not 
greatly  irritate  the  floor  of  the  bladder,  nor  add  much  to  the  already 
existing  pain.  The  bladder  often  cannot,  during  micturition,  force  a 
stone  thus  formed  against  the  sensitive  tissues  at  the  neck  of  the  blad- 
der and  produce  the  striking  symptoms  which  characterize  vesical  cal- 
culus without  prostatism. 

Yet  stone  always  adds  to  the  diurnal  frequency  of  urination  and  to 
the  vesical  irritability. 
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Bectal  Examination,— Wht^u  a  patient  over  fifty  years  of  age 
comes  Ui  st-ok  ivlicf  for  freqiient  inicturitioii,  guspieion  falls  at  once 
upon  tfie  prostate.  It  is  rare  tliat  titrietiire  emis*:'^  IronlJe  for  the  firHt 
tiTtie  so  late  in  life,  mid  even  rarer  for  prostatie  n*fention  to  oecur 
earlier;  moreover,  with  enlarijjed  [irostate,  the  ineonvenif-nee  will,  as  a 
rule,  have  Vteen  first  uotieexl  at  night — the  reverse  of  Avhat  h  ob^rved 
in  strietiire.  As  the  first  step  in  tlie  examination,  a  digital  exploration 
should  be  made  through  llie  reetnuh  lly  this  means  alt»ne  pnustatic  hy- 
pertrophy ean  almost  always  l>e  demonstrated.  In  plaee  of  the  soft, 
ehestnntlike  body,  lianlty  reeogiiizable  except  by  the  skilled  touch,  the 
finger  enconnters  a  rounded,  dense  mass,  smootli  and  usnally  symmet- 
rical. The  median  fissure  lietween  the  lobes  may  te  more  than  usually 
perceptible,  or  may  Ije  wholly  obliterated;  while  the  finger  passt»d  op  on 
each  side,  between  the  prost4ite  and  the  walls  of  the  pelvis,  recognizes  a 
deepening  of  the  sulens,  and  any  undue  prominence  in  size  of  one  or 
the  other  lolje.  By  forcing  the  finger  well  u])  the  rectum,  it  may  be  pos- 
sible to  botik  the  last  phalanx  above  the  jKisterior  uuirgin  of  the  en- 
larged prostate,  \vhere  the  setuinal  vesicles  can  sometimes  be  raade  out 
on  each  side,  well  above  the  hypcrtrophied  prostate. 

If  only  the  median  lolie  is  hypertro|)bied^  rectal  examination  may 
reveal  no  positive  evidences  of  this  enlargement  In  such  a  case  the 
finger  readily  detects  the  bladder,  if  it  lie  distended,  li>eyond  the  pro^ 
tate;  the  latter  apparently  Udt  at  all  or  Init  little  larger  than  nomml 
Pressure  through  the  rectum  upon  an  enlargiKl  prostate  does  not  cause 
pain,  unless  there  \h}  mmv  inttamnuition  about  the  neck  of  the  bladder, 
but  it  often  prov«»ki's  n  desire  to  urinate. 

Hypogastric  Palpation,*— The  next  step  in  the  examination  is  to 
make  out  the  couditiun  of  the  bladder  by  palpating  and  jiereussing  the 
hypogastrinm.  Usually  this  gives  no  hint  of  the  condition  of  the  pro^ 
tate,  unless  it  is  exceedingly  large,  Avhen  pressure  upon  it  through  the 
rec^tum  may  tie  recognized  by  the  hand  U|)on  the  by|Higastrium.  (This 
same  resistance  may  be  felt  in  marke<l  e<incentric  Lypertrophy  of  the 
bladder,)  As  a  rule,  hypogastric  palpation  only  excites  a  desire  to 
urinate  froiu  transmission  *)f  the  force  to  the  sensitive  neck  of  the  blad* 
der.  lint  if  the  bladder  is  distended  w^itb  urine,  an  oval  tumor  is  found, 
filling  up  the  lower  part  of  the  belly,  jjerhaps  as  high,  as  the  umbilicus, 
flat  on  i>ercussion,  and  causing  a  desire  to  urinate  when  pressure  is 
made  upon  it.  This  tumnrj  fornie<l  by  the  overdistended  bladder,  may 
sometimes  be  plainly  seen,  but  the  [latient  is  usually  unconscious  of  its 
existence.  If  the  finger  in  the  rectum  can  reach  beyond  the  |K»sterior 
border  of  the  prost-ate,  fluctuation  can  lie  felt  between  it  and  the  other 
hand  pressed  upon  the  hypogastrium. 


I 


DIAGNOSIS  301 

TheXTrine. — The  patient  is  now  asked  to  stand  up  and  to  pass 
water  into  a  glass  vessel.  As  the  urine  flows  the  sluggishness  of  the 
stream  is  noted. 

If  there  is  complete  retention,  the  urine  will  not  flow  at  all,  or 
comes  only  by  drops.  While  the  stream  is  flowing,  if  the  patient  be  told 
to  strain,  instead  of  becoming  larger  or  flowing  with  greater  force,  it 
may  be  diminished  in  size  and  power.  If  the  bladder  be  inflamed,  there 
may  be  severe  tenesmus  and  pain  during  the  attempt  to  urinate,  and  the 
rectum  may  protrude  or  feces  be  passed  during  the  act.  Hernia  may  be 
occasioned  by  the  violent  straining.  At  the  end  of  urination  the  stream 
gradually  dribbles  away  in  drops,  and  often  the  final  jet  is  wanting, 
although  this  may  be  perfect  or  even  exaggerated. 

If  the  urine  be  now  held  up  to  the  light,  its  cloudiness  or  limpidity 
will  prove  an  index  to  the  presence  or  absence  of  urinary  infection. 

In  examining  a  patient  for  the  first  time  it  should  never  be  lost 

sight  of  that  he  is  an  old  man  whose  urinary  passages  are  in  an  irritated 

condition,  and  unused  to  local  disturbance.     Any  examination  at  all 

rough  or  too  prolonged  is  pretty  sure  to  be  followed  by  infection,  and, 

unless  the  condition  be  urgent  (retention),  it  is  often  advisable  to  make 

only  a  partial  exploration  at  the  first  sitting,  leaving  the  rest  for  another 

day.     If,  however,  there  is  retention,  it  becomes  the  physician's  duty 

to  make  judicious  use  of  all  available  means  to  enter  the  bladder  with 

a  catheter.     But  such  persistence  is  justifiable  only  for  the  purpose  of 

relieving  the  patient's  retention,  not  for  diagnosis. 

CatlieteriBni.— When  the  patient  has  voided  all  the  water  he  can, 
he  is  placed  upon  his  back,  and  a  soft-rubber  catheter  (17  F.),  previ- 
ously sterilized,  is  gently  introduced  into  the  bladder.  If  it  will  not 
enter,  a  woven  catheter,  of  the  elbowed  or  double-elbowed  pattern,  is 
sterilized  and  introduced.  No  force  should  be  employed  in  introducing 
these  instruments.  Dexterity  and  patience  will  succeed  where  brute 
force  will  only  light  up  inflammation  or  open  a  false  passage.  The  el- 
bowed catheter  is  especially  designed  to  ride  over  tlie  prostatic  obstacle, 
and  can  almost  always  be  introduced,  if  properly  and  patiently  manipu- 
lated, and  aided  by  a  finger  on  the  perineum  or  in  the  rectum,  unless 
there  is  a  stricture  of  the  urethra,  which  arrests  the  catheter  before  it 
reaches  the  prostate,  or  unless  the  hypertophied  organ  has  been  damaged 
by  previous  rough  attempts  at  catheterization. 

If,  after  very  gentle  urging,  the  elbowed  instrument  fails  to  enter, 
no  further  instrumentation  should  be  attempted.  The  patient  should 
be  sent  home  to  begin  his  course  of  urotro])in. 

When  the  catheter  reaches  the  bladdc^r  the  urine  jots  from  it  The 
atony  of  the  bladder  may  be  estimated  bv  the  force  of  tlu^  stream.  If 
atony  is  complete,  and  the  patient  recumbent,  no  urine  may  issue  from 
the  catheter,  even  though  the  bladder  be  quite*  full.     Pressure  on  the 
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liy|>ugastrimn,  or  catheterizatinu  in  tlit^  m*rf  positimi,  will  start  a  si 
gi.sli  strciini. 

The  amount  of  remdual  urine  measures,  lu  a  general  way,  tlie  ainoi 
of  retention,  tlioiigh  tlii.s  iniL^^t  l)e  reijeattHlly  veritied. 

The  urethral  length  ia  also  nieajsured  by  the  catheter.^  One  usual 
feels  the  resistance  of  the  cut-off  imisele  very  plainly  in  entering,  and  if 
the  iirt'tliral  li^ii^th  is  not  inci*ease<l,  one  looks  to  strike  water  5  to  (* 
cm.  Ijeyond.  If  tlio  ent-<iff  is  not  felt,  one  meaaiirea  tlie  total  urethral 
length  upon  withdrawing  the  catheter.  On  aceount  of  tlic  variable 
length  of  the  anterior  u  ret  lira  tlie  laft<*r  method  is  the  less  reliahle 

In  thus  emptying  the  patient's  bladder  two  rules  mnst  be  borne 
mind : 

1*  Close  (he  ojyprailfm  hy  a  inlld  mifiiif'pttr  tiTUjation,  with  |iemi 
ganate  of  potasmnm  (1 :  r>,000),  or  nitrate  of  silver  ( 1 :  8,000). 

2.  //  the  bladder  relains  more  than  1,000  cc,  the  patient , must 
down  while  his  urine  is  being  drawn,  and  the  bladder  must  be  immt 
diatrly  refilled  to  one  half  its  former  eaptteity  with  horie-arid  sohdion^ 
Neglect  of  this  precaution  has  caused  syncope  and  instant  death,     h 
more  common  result  from  the  sudden  relief  of  pressure  is  an  acute  con 
gestiou,  w^bich  may  terminate  in  profuse  hemorrhage   (hematwria 
vaeuo)  or  in  cystitis* 

After  the  first  passage  of  the  catheter  the  patient  should  remain 
warm  and  quiet,  but  not  necessarily  in  bed,  inr  some  hours— preferab] 
fur  an  entire  day. 

Further  discussion  of  tliis  subjeet^  notably  of  the  <! angers  of  urinary 
fever  and  cystitis  after  catheteri?:ation,  is  deferred  to  the  chapter  on 
Treatment. 

Cystoscopy, — Xone  but  a  s|H*ciali.st  in  urinary  snrgery  should  at- 
tempt cystoseoity  in  cases  of  prostatic  retention.  The  operation  is  dan- 
gtTous  to  the  patient  and  is  calcuhited  to  give  little  information  to  the 
unskilled  manipulator.  But  to  the  sfiecialist,  cystoscopy  is  of  the  great 
est  service.  It  |X'rmits  a  more  tlioroiigb  appreciation  of  introvesical 
c<^mditions  than  is  attainalile  by  any  other  means;  it  searelies  for  stone 
much  more  thoronghly  tlian  dfM?s  the  st^me  searcher;  it  permits  nrett^ric 
meatoacopy,  and,  in  most  instances,  ureteral  eatheterism  (if  required), 
It  also  gives  a  very  fair  estimate  of  the  form  of  tlie  prostatic  olistriictioii 
This  snlijeet  lias  la^en  tfiorunghly  worked  up  by  Young,  from  \vhoni  the 
accompanying  il  Inst  rations  are  l>or  rowed. 

Cystoscojiy,  in  a  case  of  prostatic  retention,  should  Ik?  perfonnec 
only  for  the  pur|Ki8t^  of  the  diagnosis  of  st/^ne,  or  as  a  preliminary  |j 
operation.    For  the  diagnosis  of  stone  it  is  required  in  all  infected  casffll 

'  Special  instruments  devised  for  this  purpose,  such  as  those  of  Hagner  and  Cud- 
ninghBni,  are  not  generally  u»efiiJ. 
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^BToftoopic  Interpretation  of  the  Appearance  of  the  Bl,\dder  Necic  m 

Prostatic  Hypeuteophy, 

ha.   I.— deneral   pn static   hypertrophy,   mifldlp   and   latenil    IoIm>.s   forming   one 
^'^^ tia  seen  by  the  cystoscope. 

FiQ.  2, — Schemntic  interpretation  of  Fi^?.  1, 
Fio,  3. — ^The  actual  condition. 
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Tlie  introduction  of  the  instrument  may  be  exceptionally  difficult  on 
account  of  the  prostatic  obstruction,  but  this  may  almost  always  be 
overcome  by  marked  depression  of  the  ocular  extremity  of  the  instru- 
ment. 

To  examine  the  prostate  with  the  cystoscope,  it  is  best  to  begin  at 
the  base  of  the  bladder,  with  the  instrument  turned  upside  down,  and 
t<)  withtlraw  it  slowly  until  the  prostate  comes  into  view.  This  appears 
rather  as  a  velvety,  pinkish,  rounded  body,  than  as  the  dark  shadow  of 
the  normal  bladder  neck.  Having  identified  the  prostate,  one  turns 
tlie  cystoscope  in  a  circle,  stopping  eight  times  on  the  way  around  to 
oWrve  (and  to  jot  down)  the  picture  seen.  The  illustrations  given 
herewith  indicate  very  well  the  usual  conditions  found.  Young  insists 
on  the  advantage  of  interpreting  the  pictures,  turning  them  inside  out 
as  it  were,  and  the  illustration  shows  the  result ;  but,  inasmuch  as  the 
pictures  are  always  seen  in  the  same  way,  it  is  to  my  mind  quite  as  con- 
vincing to  represent  them  as  seen. 

The  reason  for  beginning  the  examination  at  the  base  of  the  bladder 
is  that  the  middle  lobe  or  bar  usually  projects  as  far  as  any  part  of  the 
prostate  and  often  much  farther.  As  we  come  around  to  the  side,  the 
cvstosoope  is  drawn  out  quite  a  little  to  see  the  lateral  lobes  or  the  lat- 
eral walls  of  the  bladder  neck,  and  has  to  be  pushed  in  again  whenever 
any  further  projection  is  encountered.  The  size  of  the  lobes  one  ap- 
preciates as  much  by  this  excursion  of  the  instrument  in  and  out  as  by 
the  graphic  curve.  The  cystoscope  employed  is,  of  course,  the  prismatic 
instrument ;  the  various  retrograde  cystoscopes  are  unnecessary  and  have 
found  no  general  favor. 

The  Searcher. — The  stone  searcher  must  l>e  oniployed  for  the  diag- 
nosis of  stone  by  those  who  are  unfamiliar  with  the  use  of  the  cystoscope, 
and  in  all  cases  when  cystoscopy  is  imix)ssible.  It  is  by  no  moans  a  reli- 
able instrument,  since  a  stone  Miind  a  prostate  considerably  enlarged, 
or  in  a  diverticulum,  entirely  eseajx^s  the  searcher.  To  outline  the 
sha|)e  of  the  prostate  with  the  searcher  probably  requires  much  more 
•"^kill  than  to  do  so  with  the  cystosc()])e.  ( -athelin  has  devised  a  very 
^ng«Miious  instrument  for  this  purpose,  the  necessity  for  which  is  not 

Urinalysis. — Inspection  of  the  urine  is  always  part  of  the  exam- 
^^3tion.  It  bears  chiefly  upon  the  ])resence  of  pus  and  the  general  char- 
acteristics suggestive  of  pyelo-nephritis.  The  twenty-four-hour  specimen 
^'^^UUI,  of  course,  be  submitted  to  routine  examination,  and  the  division 
^^  this  twenty-four-hour  specimen  into  day  and  night  is  of  great  service 
^^  estimating  the  presence  of  nocturnal  polyuria. 

Other  Methods  of  Examination.— According  to  the  informa- 
^^^H  obtained  by  the  foregoing  examination,  we  examine  the  patient 
^^Ul  further — palpate  the  kidneys,  submit  him  to  X-ray  or  ureteral 
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catheterism,  or  to  various  therai^utic  tests  that  may  be  rcquiretl  letm 
one  can  absolutely  determine  the  precise  condition  of  all  the  renal  or 
gaiis.  For  the  fact  that  the  prostate  is  hypertrophied  is  of  coune  tk 
h»aftt  important  feature  of  the  picture.  The  condition  of  the  patienti 
bladder  is  more  imjDortant  than  that  of  his  prostate ;  the  condition  d 
his  kidneys  more  important  than  either;  the  condition  of  his  genenl 
health  most  important  of  all. 

DIFFERENTIAL  DIAGNOSIS 

Wlien  a  patient  over  fifty  years  of  ago  comes  to  us  complaining  <rf 
nocturnal  frequency  of  urination  we  mentally  set  him  down  as  a  pmfr 
tatic.  Yet  the  inference  is  by  no  means  strict.  Surely  two  out  of  five 
cases  of  nocturnal  frequency  are  due  to  other  causes,  such  as  noctnmtl 
polyuria,  reflex  irritation  from  the  kidneys,  prostatic  carcinoma,  or 
urethral  neuralgia  or  stricture.  The  average  prostatic  begins  to  suffer 
between  fifty-five  and  sixty-five,  and  first  consults  a  physician  at  about 
the  latter  age.  The  patient  who  does  not  l)egin  to  suffer  until  after  lie 
is  seventy  years  old  usually  has  carcinoma.  To  add  to  the  confusion, 
it  is  not  to  1)0  forgotten  that  occa-sionally  prostatic  retention,  due  to 
bar  or  stricture  at  tlic  neck  of  the  bladder,  occurs  in  young  men  twenty 
or  thirty  years  before  tlie  prostatic  age. 

Careful  physical  examination  rules  out  from  the  differential  diag- 
nosis such  conditions  as  stricture,  renal  reflex,  and  nocturnal  pjyuria. 
But  five  conditicms  causing  the  symptoms  of  prostatism  are  very  com- 
monly c<mfus<Hl.  IndcKMl,  it  may  for  a  long  time  lie  difficult  in  a  given 
case  to  make  tlie  diagnosis  absolute  among  them.  These  five  amditions 
are: 

Prostatic  hypertrophy. 

Prostatic  neoplasm. 

Stricture  at  the  neck  of  the  bladder. 

Paralysis  of  the  bladder. 

Prostatic  calculus. 
Prostatic  liyiKTtrojJiy  inay  usually  lie  distinguished  from  tlio  other 
four  as  follows: 

Prostatic  Neoplasm. — To  distinguish  prostatic  hypertrophy  from 
prostatic  neoplasm  always  recpiires  careful  rectal  examination,  some- 
times cystosco]\v,  and  occasionally  the  test  of  time.  It  has  been  the 
fashion,  of  late,  following  the  lead  of  Albarran  and  Ilalle,  to  report  as 
cases  of  iK'ginning  ])rostatic  neoplasm  those  whose  prostates,  on  re- 
moval, sh(>wcd  excessive  intracanalicular,  liea]x?d-up  epithelium,  though, 
as  (ji nu'ue  and  l>rooks  and  others  have  insisted,  the  malignancy  is  pres- 
ent only  when  the  epithelial  cells  burst  through  the  wall  of  the  duct 
Y(»t,  even  when  put  to  this  test,  a  certain  number  of  cases  apjiarcntly 
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Buffering  from  simple  prostatic  hypertrophy  prove  to  be  neoplasms. 
Such  microscopic  neoplasms,  however,  often  show  no  macroscopic 
evidence  of  their  existence,  and  when  once  removed  may  be  expected  to 
do  well,  though  of  course  the  possibility  of  recurrence  is  to  be  borne 
in  mind.  The  number  of  these  cases  is  from  5  per  cent  (Greene  and 
Brooks)  to  14  per  cent  (Albarran)  of  all  hypertrophied  prostates. 

A  second  class  of  cases  have  prostates  the  hardness  of  which  is  sug- 
gestive of  malignancy.  This  hardness  is  diffused  througliout  one  or 
both  lobes.  It  is  not  nodular,  and  it  does  not  extend  beyond  the  limits 
of  the  lobe.  No  absolute  criterion  can  be  given  to  distinguish  bet\veen 
simple  hypertrophy  and  malignancy  in  these  cases.  The  small,  hard, 
inflammatory  type  of  hypertrophied  prostate  feels  quite  as  stony  hard 
83  any  neoplasm.  But  this  type  of  hard  prostate  usually  shows  two 
rather  distinctive  characteristics.  It  does  not  grow  very  large,  and  it  is 
quite  evenly  bilateral.  Neoplasm,  on  the  other  hand,  does  grow  large 
and  is  usually  unilateral.  Exceptionally,  however,  the  neoplastic  pros- 
tate is  soft  and  inevitably  misleads  the  surgeon. 

A  third  type  of  prostatic  neoplasm  is  often  mistaken  for  hyper- 
trophy, but  its  physical  characteristics  should  leave  no  room  for  doubt. 
The  prostate  is  characteristically  nodular.  There  is  eithex  a  hard 
nodule  in  the  body  of  an  otherwise  nonnal  prostate,  or  else  there  is  a 
diffuse  hardness  of  a  single  lobe  with  several  nodules  ui)on  it.  Such 
cases  should  be  X-rayed,  to  be  sure  that  the  nodules  are  not  due  to  pros- 
tatic calculi.  If  the  nodules  are  quite  definite,  quite  hard,  and  lie 
f  within  the  prostate  itself,  they  can  scarcely  l)e  areas  of  simple  inflam- 
mation. 

Further  advance  of  the  prostatic  neoplasm,  showing  itself  as  a 
topical  neoplastic  ridge  extending  from  the  prostate  up  to  and  involving 
the  seminal  vesicles,  should  leave  no  room  fur  doubt  Pelvi-prostatic 
carcinosis  and  the  ulcerating  vesical  or  prostatic  carcinoma  should  never 
'^*  mistaken  for  hypertrophy. 

While  spontaneous  hemorrhage  is  a  symptom  suggestive  of  malig- 
Quticy,  it  is  not  altogether  exceptional  in  sinij)le  hyi)ertro])hy. 

Stricture  at  the  Neck  of  the  Bladder.—Patliologists  have  not 
^'^t  told  us  where  to  draw  the  line  strictly  lx>tvve(*u  inflanuiiatory  stenosis 
^^f  the  bladder  neck  and  hypertrophic  conditions  causing  a  prostatic 
^^T,  which  excites  symptoms  precisely  comparable  to  those  of  stricture. 
^4  either  event,  the  condition  is  prostatism  without  a  prostate,  as  the 
*^  t^nch  call  it ;  i.  e.,  prostatic  retention  without  manifest  prostatic  hy- 
pertrophy. There  may  be  retention  of  urine  and  the  prostate  be  unen- 
^Tged  to  rectal  touch,  the  urethral  length  being  no  longer  than  20  cm. 
-*- lie  cystoscope  may  usually  be  depended  upon  to  determine  the  ques- 
tion. If  there  is  definite  thickening  of  the  prostatic  bar,  it  usually 
^^ows  a  rounded  ridge  with  a  little  bulging  in  the  center,  but  with  gen- 
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I  ml  i'lcvation  of  l!ie  trigone,  ant!  vvvn  wirli  aiipareiit  thickening  ninning 
off  toward  the  ureteric  orifices.  Stricture  is  more  likely  Uy  show  an  ajh 
pttrciitly  noniial  bladder  neek^  though  this  may  be  soiuevvhat  |mckered 
and  wrinkled,  and  is  iismdly  inflamed.  Lacking  the  cystoacope,  Ui© 
diagnosis  ean  only  be  made  by  operation, 

ParalysiJi  of  the  Bladder.^ — Before  making  the  diagnosis  of  pn>s- 
tatisni,  the  patient  naidt  be  earefnlly  exanuued  f<vr  any  spinal  dise4i9e 
that  might  caune  retention.  Inasmnck  as  retention  of  nrine  is  not  in- 
fi*eqnently  one  of  the  most  marked  early  symptoms  of  tabes,  it  is  e^ 
jjeeially  inipirtant  Uy  test  the  reflexes  and  8c*areh  the  history  with  refer- 
ence to  this  disease,  AlthougL  most  exceptional,  it  is  by  no  meana 
imjjossible  for  (he  tal)etie  to  siifFer  from   prtistatic  hyjK^r trophy. 

Prostatic  Calculi- — inasmuch  as  prostatic  caleuli  Tuay  give  nc 
snbjeetive  symptoms  at  all,  or  may  produce  only  a  vesical  irritability 
wliile  {itr  fibjective  signs  they  cause  enlargement  of  tlie  prostate,  it  is 
quite  jxtssiblc  to  mistake  calenli  for  hyftt^-r trophy*  Yet  1  liave  not  knowi. 
this  to  Iw?  dr»ne;  inrjeed,  the  irregular  out  Hue  of  the  prostate  etmtainiujj 
many  ealculi  is  usually  sncli  as  to  sugg^^st  neoplasm  ralh<'r  than  hy*^  — 
j>ertropliy. 

PROGNOSIS 

In  the  First  Stage,— Tnaamuch  as  the  majority  of  slightly  hyfiei 
trophied  prostates  give  no  synnitoms  at  all,  and  an  indeflnitely  large  prt 
portion  of  others  give  only  sliglit  symptoms  for  many  years,  one  may  \^^ 
extremely  optimistic  about  the  prosjK^cts  of  f[je  prostatic  who  is  seen  i  ^Mi 
the  flrst  stage  of  tbis  disease. 

Abcmt  50  per  cent  of  ^irostatics  have  acnti?  retention,  and  the  gre^t 
majority  of  these  reach  cbronic  enmplete  retention  within  five  or  si^ 
years.    On  the  otiier  hand^  1  have  foHowed  one  case  fourteen  years,  frci»Ti 
his  single  acute  prostatic  retention,  and  seen  no  return  of  symptoms 
A  nu miter  of  other  cases  I  have  followed  more  than  five  years.     The 
younger  the  case,  tlie  slower  the  averag(»  progress  of  the  disease.     TJ*e 
pnjstatie  who  l:»egins  to  have  sj^nptoms  at  or  Wyond  the  age  of  seventj 
usually  reaches  (dironic  complete  retention  within  two  years. 

In  the  Second  Stage.— WJien  the  patient  is  in  chronic  incomplete 
retention,  his  prognosis  is  gradual  failure  of  the  bladder  and  passage  t^ 
chronic  complete  retention  more  or  less  rapidly,  according  to  his  a^, 
liis  infection,  and  other  undetermined  causes*  such  as  the  shafie  of  ih 
prostatic  ohstructirm  and  the  irritability  of  the  prostatic  nrethra. 

In  the  Third  Stage, — When  the  patient  has  reache*!  chronic  com- 
plete retention,  bis  expectation  of  life  dejjends  upon  his  ability  and  will- 
ingness to  keep  himself  in  good  condition,  either  by  systematic  palliative 
treatment  or  by  operation.  The  patient  who  negh^ts  himself  sptx^dily 
comes  to  grief.     The  patient  who  takes  r-are  of  himself  nuiy  come  to 
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grief  by  unavoidable  accidents.  But  the  passage  of  the  catheter  to 
empty  a  bladder  in  retention  is  not  in  itself  necessarily  fatal.  Indeed, 
the  patient  who  empties  his  bladder  three  or  four  times  a  day  by  means 
of  the  catheter  is  in  no  worse  condition  than  the  patient  who  empties 
his  bladder  the  same  number  of  times  without  a  catheter,  excepting 
only  that  the  passage  of  the  instrument  is  more  or  less  irritating.  In 
most  cases,  in  spite  of  all  our  care,  inflammatory  complications  occur  in 
the  kidneys  that  end  fatally.  Yet  I  know  a  number  of  men  who  have 
employed  a  catheter  with  entire  satisfaction  for  more  than  ten  years, 
and  one  of  my  patients  has  been  in  catheter  life  for  more  than  forty 
years,  and  is  at  present  in  as  good  health  as  a  man  of  eighty-three  may 
justly  expect  to  be. 

Frognosifl  asKegarcUiInfectioii.— The  prostatic  who  constant- 
ly passes  the  catheter  is  doomed  to  infection  in  spite  of  whatever  precau- 
tions he  may  take.  Aseptic  rules  of  catheterism  are  solely  for  the  pur- 
pose of  making  this  infection  as  mild  as  possible.  The  infection  always 
Occurs  within  a  month  or  two,  usually  within  a  week  or  two,  of  the  be- 
ginning of  catheterism.  We  look  for  it  and  are  happy  to  see  it  pass, 
Biiice  it  establishes  the  patient  in  a  condition  which  either  is,  or  may 
Usually  be  reduced  to,  a  mild  acid  cystitis;  and  when  once  this  infection 
is  established,  urinary  antiseptics  and  bladder  lavage  often  suffice  to 
prevent  any  grave  active  infection  thereafter,  and  sometimes  even  banish 
all  appearance  of  infection  from  the  patient's  urine  for  long  periods  of 
time  together. 

The  larger  the  prostate,  the  more  likely  is  the  infection  to  be  difficult 
to  control.  Careful  patients  with  x)aralyzed  bladders  and  complete  re- 
tention without  hypertrophy  of  the  prostate  do  much  better,  as  a  rule, 
than  prostatics;  for  the  hypertrojihied  prostate,  especially  if  the  gland 
is  greatly  enlarged,  is  a  constant  source  of  acute  relapses. 

Infection  of  the  kidneys  and  ureters  probably  establishes  itself  at 
about  the  same  time  as  infection  of  the  bladder.  It  is  quite  as  difficult 
to  dislodge;  but  if  the  retention  is  well  managed,  so  that  the  kidneys 
do  not  suflFer  much  back  pressure,  it  is  usually  easy  to  control. 

Prognoeis  as  Begards  Kidneys. — Most  j)rostatics  who  are  not 
relieved  of  their  retention  by  oi)eration  die  by  urinary  septicemia  with 
pyelo-nephritis.  The  issue  may  be  rapid  or  slow.  Watson  ^  collected 
207  cases  of  prostatism  treated  by  the  catheter,  with  a  little  less  than  8 
per  cent  mortality  within  a  month.  The  estimate  is  not  high,  since 
fully  8  per  cent  of  cases  require  operation  within  a  month  of  the  insti- 
tution of  catheter  life,  in  order  to  save  their  lives.  But  the  more  usual 
danger  from  the  kidneys  is  slow,  insidious  failure  due  to  mild  retention 
and  mild  infection. 


*  Annals  of  Surgery,  1904,  June,  p.  853, 
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PALLIATIVE   TREATMENT    OF   PROSTATIC   HYPERTROPHY 

The  trejitment  of  lijj3ertroplij  of  the  prostate  is  palliative  and  radi 

caL     Palliative  treatineiit  will  be  descrilMni  first,  while  the  detail  of 

prostatic  hygiene,  whieh  should  l>e  the  baekgrouud  of  every  other  treat 

ment,  demands  prelim  in  ary  consideration. 
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The  prostafie  nian  refienihles  the  menstruating  woman  in  that  an, 
exposnre  or  overdoing  reacts  promptly  upon  his  pelvic,  organs,  *'  Be — 
ware  of  eon^^stion  ''  must  lie  his  motto,  and  ii|mn  this  he  mnst  mold 
his  life.  He  must  avoid  all  ex|>08ure  to  cold:  draughtii  are  dangerous, 
wet  feet  fatal*  His  ehuhing,  es{>eeially  his  underwear  and  footgear, 
must  he  regulated  by  the  thermometer.  Light  exercise  and  fre.sh  air 
are  licnieticiid ;  hut  any  excess — physical,  mental,  sexual^  or  alcoholic — 
nnist  Ik?  avoided.  Of  a]eMht*lie  In^verages,  he  may  drink  whisky,  gin, 
and  wdiite  wine  in  nmdoration ;  Imt  preferably  no  beer  or  champagne. 
Tlie  stoniach  uiust  not  he  overloaded.  "  C*esl  sourenl  en  lui  souhailant 
bonne  fetey'^  says  Guyon,  *'  f]u\m  df'fvrmme  ehez  nn  rtellfnrd  prosiatuiue 
sa  premiere  reienilon/'  The  diet  uiust  k*  both  light  and  laxative,  for  a 
torpid  bowel  threatens  iutWtioii  as  \w\]  as  cnngestion.  Meats  should 
be  largely  replac*ed  by  vegetable's  and  cereals.  Fruits  should  lie  em- 
ployed circums]x^etly,  as  their  acidity  may  do  more  hnrui  than  their 
laxative  qualities  do  giH>d,  Finally,  the  patient  must  keep  his  nrinc 
bland  by  drinking  jdeury  uf  wat<*r,  using  aleolitd  little  or  not  at  all,  and 
cutting  olf  all  rieli  and  fried  foods.  If  he  has  Iseen  a  higli  liver  the«e 
dietary  changes  will  have  to  be  wTirked  out  gi'adually,  since  too  great 
inaistenco  ou  them  all  at  onee  will  only  make  him  disiobey  instructions. 

GENERAL  TREATMENT 

If  the  prostate  is  simply  conffcsied,  the  urine  clear,  the  re.sidmim 
negligilde,  there  may  l>e  nuirked  irritability  of  tlie  bladder  wuth  frequent 
and  painful  nrinatiou.  To  coufjuer  this,  astringents  and  irritants  may 
be  usefuL    Tn  ferri  chlorid  (0.5  gram),  t,  i,  d,,  and  hexamethylenamin 
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(0.5  to  1  gram),  t.  i.  d.,  sometimes  allay  the  irritation,  but  local  treat- 
ment is  far  more  efficacious. 

If  there  is  retention  tvithout  infection,  the  patient  should  be  con- 
stantly on  hexamethylenamin  to  prevent  infection  so  long  as  any  local 
treatment  is  being  employed,  and  it  is  probably  better  that  he  should 
take  a  little  of  the  drug  at  all  times,  if  there  is  more  than  50  c.c  of 
residuum. 

If  there  is  infection,  the  treatment  is  that  of  prostatitis  or  of  re- 
tention cystitis,  as  the  case  may  be.  Hexamethylenamin  is  again  the 
backbone  of  the  treatment  It  may  be  given  for  short  periods  of  time 
in  doses  as  high  as  the  patient  can  bear,  in  the  hope  of  controlling  the 
infection.  In  connection  with  this  drug  the  patient  should  drink  enough 
w^ater  to  keep  his  urine  at  or  below  a  specific  gravity  of  1.012. 

The  treatment  of  renal  infections  is  fully  detailed  in  its  appropriate 
place. 

The  bowels  and  stomach  often  require  special  attention  by  cathartics, 

^'e^table  and  saline,  enemata,  gastric  lavage,  etc.     When  the  local  con- 

^Htions  have  been  righted  the  general  health  may  be  improved  by  tonics. 

Opiates. — A  final  word  on  the  subject  of  opiates.     Hypertrophy  of 

^he  prostate  is  a  chronic  disease,  and  pursues  a  most  uncertain  course. 

T'ie  sufferer,  writhing  in  agony  to-day,  may  be  entirely  relieved  to- 

^>:^orrow.     The  patient  whose  last  sun  seems  to  have  risen  may  be  re- 

licved  by  operation,  and  survive  for  many  a  year.     Under  these  cir- 

^ximstances,  it  is  scarcely  necessary  to  insist  that  opiates  should  be 

^  ^ministered  with  extreme  caution.     The  patient,  a  constant  sufferer 

f  Tom  a  tormenting  disease,  is  in  an  ideal  condition  to  become  addicted 

^^:)  narcotics.     I  have  seen  few  sadder  cases  than  those  of  old  men  whose 

t>roatatic  disease  was  still  apparently  curable,  while  their  subjection  to 

>^arcotics  could  not  be  overcome. 

LOCAL   TREATMENT 

First  Stage. — During  the  first  stage  of  the  disease  the  bladder 
empties  itself  completely.  Catheterization  is  therefore  quite  unneces- 
sary; indeed,  it  may  be  harmful.  But  there  may  exist,  even  during 
this  stage,  irritable  bladder,  which  must  be  treated  by  instillations  of 
silver  nitrate,  or  by  prostatic  massage  and  the  rectal  douche.  It  is  the 
relief  of  this  condition,  by  the  way,  that  is  accomplished  by  the  vaunted 
electrical,  hydrotherapic  and  manipulative  cures  of  prostatism.  Or 
again,  there  may  be  prostatitis  or  cystitis,  due  to  other  causes  (pp. 
170,  332).  Finally,  an  acute  retention  may  be  the  chief  feature  of  the 
disease,  and  this  requires  especial  notice. 

Acute  Eetention.^The  urine  must  l>e  withdrawn.  Half-hearted 
measures  are  ineflScient.     The  hot  sitz  bath  may  be  employed  with  a 
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livpoderinie  injection  of  nmrphin  an  a  temporiziT;  but  the*  patienl,  mice 
tlifjrougbly  olistrueted,  is  quite  beyond  emptying  his  own  bladder.  The 
8urgcon  must  do  that  for  hiiiK 

If  tbe  rubber  or  woven  catlietor  passes  easily  there  are  only  twa 
requirements:     (1)    Absolute  cleanliness,   and    (2)   evacuation  of  the^ 
bladder  by  easy  degrees*     Under  the  head  of  absolute  cleanliness  must: 
be  included  irrigation  of  the  meatus  before  catheterization,  and  washin^^ 
the  bladder  afterwards. 

As  was  stated  in  the  last  chapter,  if  the  bladder  in  acute  retentiotim 
is  found  lo  contain  more  than  1,000  c*e.  of  urine,  it  may  be  emptiec^ 
of  no  more  than  this  amount.     One  may  stop  at  1,000  c.c,,  or  nia;^3 
draw  some  500  c,e.  more  and  replace  them  with  boric-acid  solutioi^B*- 
From  three  to  six  hours  later  1,(100  c.e.  more  may  be  drawn,  and,  i__^f 
necessary,  the  same  proeedure  repeated  until  the  bladder  is  eraptie(^^3» 
Continental  practitioners  prefer  to  leave  au  indwelling  catheter  aftesL__:r 
the  first  oix?ralion,  and  to  perform  the  succeeding  evacuations  throug  ^^^ 
this,  but  the  proecnlurc  may  as  well  be  done  by  intermittent  catheterisnr^^^i. 
In  either  case,  the  patient  shimld  be  [tromptly  jnit  under  the  inflneiii 
of  hexamethylenamin  by  giving  three  10-grain  d(jses  on  the  first  da^ 
and  be  shonkl  be  kejit  as  nearly  as  possible  ahsfdutely  still,  preferably --J 
in  l>ed,  during  the  first  forty-eight  hours  after  the  first  introduction 
au  instrument.  ^ 

Second  Stag€,— L  Simple,  Umafected  Cases — The  frequency  ti— »f 
catheterization  is  theoretically  rt^gulated  by  the  amount  of  residu^^l 
urine,  and  the  rule  generally  given  is  that  if  the  residuum  is  la^  than  T  — ^ 
€,€,,  Ho  cathcler  is  required;  if  beiween  75  ex  and  126  c.c.  {2  to 
ounces) J,  the  bladder  must  be  emptied  by  eaiheter  once  a  day:  if  6^^ 
twec7i  125  ex.  and  200  ex,  H  to  6  ounces)  j  the  catheter  is  required  morr^ 
iny  and  evening;  and  for  larger  qumiliiies  three  or  more  catheterizcM' 
tions  a  day  are  required,  according  to  (he  severiiy  of  the  symptoms. 

Such  a  rule  may  well  be  a|>plied  to  the  first  few  days  or  weeks  o^ 
treatment;  but,  inasmuch  as  the  passage  of  the  catheter  must  soon  lie 
intrusted  to  the  patient  himself,  he  will  inevitably  form  his  own  rules 
in  accordance  with  the  subjective  symptoms  rather  than  with  a  thought 
to  the  precise  amount  of  retained  urine*  Moreover,  patients  in  inc<:)ni- 
plete  retention  are  frequently  in  no  fixed  condition.  The  bladder  that 
retains  250  c,c.  to-day  nuiy  retain  only  100  c.e.  to-morrow.  Indeed,  the 
first  eflfeet  of  regular  eatlieterization  is  often  to  reduce  the  amount  of 
residual  urine,  and  by  systematic  treatment  tbe  patient  may  sometinieA 
be  brought  back  from  the  second  to  the  first  stage  of  the  disease^ 

Exceptionally,  f»ne  is  surprisetJ  to  tind  that  the  passage  of  tbe  cysto- 
scope  or  searcher,  which  is  calculated  rather  to  irritate  than  to  soothe 
the  surface  of  the  prostate,  ami  usually  increases  rather  than  reduces 
the  amount  of  retained  urine,  may,  nevertheless,  free  tlie  ]>atient  from 
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a  considerable  residuum.  Yet,  needless  to  say,  rigid  instruments  can- 
not be  employed  as  a  routine  measure  for  the  treatment  of  prostatic 
retention. 

Although  it  is  often  possible,  by  the  methodical  use  of  the  catheter, 
to  reduce  the  residuum,  this  end  is  not  to  be  obtained  by  frequent  cathe- 
terization. On  the  contrary,  the  less  frequently  the  catheter  is  passed, 
within  reason,  the  better  results.  The  use  of  the  catheter  should  be 
cleanly,  gentle,  infrequent,  and  systematic.  The  first  three  points  re- 
quire no  further  insistence ;  the  last  is  quite  as  cardinal  as  any  of  the 
others.    To  use  the  catheter  systematically  is  to  use  it  intelligently. 

Irregular  catheterization  is  valueless.     When  the  instrument  is  re- 
quired but  once  in  the  twenty-four  hours,  it  must  be  used  immediately 
before  retiring.     When  it  is  required  twice,  before  retiring  and  on  ris- 
ing.   When  it  is  required  three  or  more  times — this  part  of  the  rule 
Js  the  least  observed — it  must  be  introduced  at  regular  intervals.     As 
^he  dyspeptic  stomach  must  be  fed  regularly,  so  must  the  overburdened 
l)ladder  be  emptied  regularly.     The  intervals  should  be  made  mathe- 
matically even,  if  possible.     Six  in  the  morning,  two  in  the  afternoon, 
^nd  ten  at  night  are  favorite  hours,  or,  if  the  patient  retires  late,  seven, 
three,  and  eleven.     The  evening  catheterization  must  be  at  bedtime. 
The  morning  one  seems  early,  but  the  patient's  bladder  will  awaken  him 
betimes. 

Tlius  far  catheter  life  has  been  considered  as  though  entirely  con- 
ducted by  the  surgeon.  This  is  far  from  being  the  case.  The  surgeon 
must  initiate  catheter  life.  lie  must  perfonn  the  catheterizations  for 
the  first  few  days ;  but,  at  the  same  time,  he  must  instruct  the  patient, 
Ix^th  by  precept  and  example,  how  to  perform  the  oj)cration  himself  in 
a  cleanly,  gentle,  systematic  manner.  The  gentleness  and  system  are 
the  same  for  patient  as  for  surgeon.  The  details  of  cleanliness  differ 
somewhat.     The  patient  should  be  instructed  as  follows: 

1.  Hexamethylenamin  (0.5  to  1  gram  a  day)  must  be  taken 
throughout  the  institution  of  catheter  life  and  thereafter. 

2.  The  hands  must  be  washed  with  soap  and  water  before  each 
catheterization.  Most  surgeons  advise  that  the  glans  })enis  be  washed 
also.  This  the  patient  will  very  rarely  do;  he  will  give  it  up,  and,  find- 
ing no  harm  results,  he  will  perhaps  give  up  washing  his  hands  as  well. 
1  am  therefore  contented  with  the  hand-washing. 

3.  The  patient  must  be  shown  how  to  pass  the  catheter  without  touch- 
ing that  part  of  it  which  enters  the  deep  urethra. 

4.  The  catheter  is  to  bo  flushed  inside  and  out  with  running  water 
after  using.  It  is  then  boiled  for  ten  minutes,  dried  with  a  clean  towel, 
and  placed  in  a  metallic  box  or  betwet^i  the  folds  of  a  towel,  where  it 
remains  until  again  needed.  The  metallic  box  must  be  kept  scrupu- 
lously clean.    If  a  woven  catheter  is  used,  and  a  boilable  one  cannot  be 
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obtaiiietl,  the  catheter  must  be  washed  carefully  with  soap  and  wat 
and   then  flutihtMl  with  rimuing  water  before  and  after  each  catheter- 
ization. ^ 

5*   The  lultricant  used  rau8t  he  aseptic  and  kept  in  collapsible  tiibes. 

6.  The  l>hi(lder  must  l*e  washed  daily  until  the  first  infection  has 
passed  and  the  bladder  has  acquired  a  toleration  for  the  instrument. 
Then  the  intervals  between  washes  is  made  progressively  greater  up  to 
onee  a  week,  whicli  is  the  usual  limit  of  safety. 

7.  Special  attention  must  be  paid  to  combating  constipation. 

The  iechnic  of  aufolrrigaiwn  must  lie  descrilied  in  det4nl  to  the  pa* 
tient,  and  he  nuist  he  made  tt>  perf^»rm  the  oi)eralion  in  the  surg^m'H 
presence.  1  shall  describe  only  the  method  which  I  have  employed.  I 
have  used  variuu.^  iiolutions,  hut  nuw  iisnally  em|iloy,  in  clean  ca^is, 
a  boric-aeiJ  i^olution,  for  the  reason  that  this  is  easily  made,  and  it  is  im- 
jwssiblc  for  the  patient  to  make  the  solution  strong  enough  to  irritate. 

In  some  instances  silver  nitrate  (1:10,000)  must  he  used  instead 
of  boric  acid. 

The  patient  is  supplied  Avith  a  pint  measure,  a  glass  rod,  a  pound 
tin  of  ^ramilar  ]un'ic  acid,"  a  fountain  S3'ringej  a  two-way  stop-cock,  a 
tnl^e  of  sterile  lubricant,  and  a  munl*er  of  catheters.  He  llien  pro- 
ceeda  as  follows:  First  washing  his  hands  and  ol>taining  some  water 
go  hot  that  he  can  only  just  kc^cp  his  flu^^er  in  it  (circa  115'^  F.)?  he 
tills  the  pint  measure  with  this,  adds  a  heaping  teaspLxinful  of  the  gran- 
ular boric  aeidj  and  stirs  with  the  glass  rod  nntil  the  crystals  are  dia^ 
solved.  This  solutifm  he  |>nurs  into  the  fountain  syringe,  to  which  the 
two-way  stop-cock  is  attached,  and  hangs  it  Just  above  his  head.  lie 
then  attaches  the  hard-rubber  nozzle  to  the  clean  catheter,  lubricates 
the  latter,  an<l  introduces  it  gently  into  his  bladder.  He  introduces  the 
catheter  only  far  cnougli  to  strike  water— the  natural  tc^ndency  is  to 
push  it  in  t<x»  far,  and  then  to  pull  it  out  and  in  until  the  right  ^>ot  is 
readied — and  drains  the  bladder  dry.  Then  he  opens  the  8toi>CfX'k, 
allows  the  water  to  escajx?  from  the  bag  mitil  it  runs  warm,  turns  off 
c«x^k,  couples  cock  and  nozzle,  turns  on  the  stream  again,  and  allow^s 
tht*  bhulder  to  till.  As  soon  as  he  feels  any  intravesical  teusi^tu  he  turns 
the  cock  off  and  the  tbiiil  escajx^s  into  the  vessel  By  turning  the  cock 
on  and  off  the  bladder  may  t)e  tilled  and  emptied  several  times;  for  the 
present  purpose  one  tilling  suffices. 

in  spite  of  every  precaution  the  bladder  soon  becomes  infected- 

*  TIms  system  is  not  strictly  a-septic.  But  the  use  of  iHoxyniethylen  (formalin) 
tabk^ts  or  sublimate  solution  in  the  catli*?t(-T  box  does  more  hann  by  irritatiou  tbiui 
goofJ  by  aiitisepsi.s. 

^  Pulverized  I  nine  acid  dissolves  ver>^  slowly.  If  silver  nitrate  is  to  be  used  it  may 
be  kept  &a  a  lO-per-cent  sohition  in  a  dropper  bottle,  of  which  S  to  10  drops  is  di»- 
eolved  ia  500  c*c.  of  water* 
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2.  Infected  Cases. — Infection  introduces  several  new  features  in 
treatment  The  same  cleanly,  gentle,  and  systematic  catheterization  is 
required,  but  beyond  this  the  infection  itself  must  be  treated  as  a  pos- 
terior urethritis  or  a  cystitis.  If  recent  it  should  be  attacked  vigorously 
with  the  hope  of  conquering  it.  The  stronger  remedies,  nitrate  of  silver 
or  permanganate  of  potash,  should  be  injected  daily,  and  the  surgeon 
should  apply  them  himself. 

If  the  infection  is  acute,  rest  in  bed  and  anodynes  may  be  required. 
Urethral  fever  may  occur  and  require  appropriate  treatment.  In  these 
acute  cases  the  danger  of  administering  opium  freely,  whether  by  mouth 
or  by  rectum,  should  not  be  forgotten ;  the  patient's  future  must  not  be 
unduly  imperiled  to  assure  his  present  comfort. 

Chronic  inflammation  assumes  one  of  two  forms:   (a)  The  urine 
iiJ  bacterial,  acid,  or  neutral  in  reaction,  and  contains  little  pus;  (6)  the 
nrine  is  ammoniacal  and  loaded  with  stringy  muco-pus.     Either  form, 
if  long  continued,  leads  to  pyelitis.    For  each  the  best  general  remedy 
Js  usually  hexamethylenamin,  or,  if  this  is  not  tolerated,  salol,  or  boric 
^^  benzoic  acid.    The  mild  form  of  inflammation  is,  in  a  sense,  a  boon 
^o  its  possessor.    It  toughens  his  organs,  as  it  were,  and  lessens  the  dan- 
ger of  serious  inflammatory  complications.     Though  not  readily  over- 
<N>me,  it  is  very  easily  controlled,  and,  if  the  patient  is  faithful  to  his 
Xirinary  toilet  with  urinary  antiseptics,  catheter,  and  bladder  irrigation, 
he  may  indulge  in  the  little  irregularities  of  aseptic  technic,  which  all 
patients  allow  themselves  in  the  long  run,  without  any  harm  coming  to 
him.     Ammoniacal  cystitis,  on  the  other  hand,  is  always  a  menace. 
Pbospbatic  stone,  abscess  of  prostate,  bladder,  or  kidney,  and  urinary 
fever,  either  acute  or  chronic,  result  from  it,  and  energetic  local  treat- 
ment are  required  to  control  it.     The  retained  catheter  is  often  em- 
ployed for  this  purpose  with  advantage  when  the  prostate  is  not  irritable. 
Stone  should  be  suspected  and  searched  for,  and,  if  the  ammoniacal 
cystitis,  whether  due  to  stone  or  not,  cannot  be  controlled,  oi)eration  is 
required. 

3.  Irritable  Cases — Irritable  cases  arc  very  rebellious  to  treatment 
An  irritable  case  is  one  whose  syiiiptoins  are  made  worse  by  all  local 
measures,  whether  simple  catheterization  or  irrigation.  If  the  residuum 
is  small,  internal  remedies,  whether  antiseptics,  balsamics,  or  alkalies, 
may  conquer  the  irritability;  the  rectal  douche  may  be  of  assistance. 
But  if  these  means  fail,  if  the  case  does  badly  without  local  treatment 
and  equally  badly  with  it,  there  is  no  alternative  but  the  knife. 

4.  Obstenctive  Cases — Obstruction  to  catheterization  is  often  an  im- 
portant feature.  It  may  be  im])ossil)le  to  introduce  soft-rubber  or  even 
woven  instruments  into  the  bladder  on  account  of  spasm  of  the  cut-off 
muscle  or  of  some  crookedness  in  the  deep  urethra.  Spasm  of  the  cut- 
off is  oftenest  caused  by  a  soft  linear  stricture  at  the  bulbo-membranoua 
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juTjrnun,  iiiicl  tin'  jmsKage  of  a  few  sounds  solves  llie  ilitlictiltv ;  and  ^vm 
if  rliere  is  no  atrictiirej  the  gentle  paa«iige  of  a  ^niiid  h  oftrri  tlie  hen 
Ireatiiient  to  relieve  spasm  or  to  iron  *jut  a  tortuous  pro«tatic  canal, 

Tlw  retained  catheter  h  es|x?c»ially  useful  here.  By  fastening  i 
ruhher  or  woven  catheter  into  the  urethra  for  a  few  days,  the  n»u<ek 
canal  ean  be  amoothed  down.  By  this  means  the  urine  in  al«w>  drawn 
oflf  eonfinuously,  and  the  lessened  congestion  thus  obtained  often  resdta 
in  a  notable  diminution  in  the  size  of  the  prostate  and  tlie  ttiKMill  d 
residual  urine. 

TMrd  Stag©-— When  there  is  complete  retention  with  overflow  \h 
treat tiient  is  uiueh  tlie  same  as  wlien  the  retention  is  ineoniplet<».  Th 
first  catheterizations  must  bo  conducted  aecordini^  to  the  rules  laid  dawB 
ft»r  Hcute  retention.  The  catheter  should  Ik?  passed  not  more  than  thiw 
or  four  times  in  the  twenty-four  hours,  if  ptissible,  even  though  a  piut 
is  drained  off  each  time,  f(»r  the  distended  and  atonied  bladtler  endum 
til  is  n  tentitm  iK-tter  than  tlie  more  frequent  passage  of  a  catheter.  If 
the  cmnplete  retention  is  of  short  standing  it  may,  |x'rha{is,  Ik?  n'licviil 
by  the  retained  catlieter.  If  there  is  much  irrital>ility  or  iuflaniniatioii, 
the  patient  may  have  to  pass  tlie  catheter  six,  ei^ht,  teiVf  or  more  ttrac* 
a  day  to  nllcvifite  his  suffer inp^.  Such  a  condition  is  unliearaWe  ami 
demands  o{)eration  if  not  sjieedily  relieved  by  palliative  tneasures,  notip 
bly  the  retaine<l  cat  lie  ten 

Overflow. — OverH^jw  is  the  most  disagreeable  symptom  of  eamplete 
retention.  If  systematic  catheter  life  can  be  instituted,  tUo  M^rflow 
is  usually  controlled;  but  if  the  bladder  is  contra<'fed  or  irritiible,  tkc 
overflow  may  continue,  to  the  great  annoyance  oi  the  patient.  If  this 
symptom  is  not  relieved  by  the  catheter,  irrigations,  the  n*t4iined  caibe- 
ter,  etc*,  and  the  patient  will  not  submit  to  operation,  he  must  wear  i 
urinab 

This  urinal  is  useful  only  by  day.  During  the  night,  when  iIks 
patient's  symptonis  are  at  their  worst,  he  must  be  satisfic^d  to  relieve  him* 
aelf  as  much  as  |Mjssililc  witli  the  catheter  and^ — ^wet  the  lK?d.  A  large 
rubber  penis  bag  may  afford  some  relief  at  night,  if  tlie  patient  can 
accustom  himself  to  lie  on  one  side  and  not  to  roll  over  in  hi^  sleeps 

TREATMENT   OF    COMPLICATIONS 

The  treatment  of  prostatitis,  cystitis,  irritability,  obslruclion  to  thn 
catheter,  and  retention  have  already  been  dealt  with.  True  inronlinenm 
must  )k*  tn*ated  l»v  the  urimiL  It  may  sometimes  be  relieved  by  stimu- 
lating instillations  fnitratr  uf  silver,  t:l,t!00)  into  the  iMPsterior 
nn*thra. 

Stricture.— Si »ft  strict nre  in  the  bulb  sometinH:»s  n*^ullJ^  fr»»m  hy- 
pertropliy  of  the  prostate  and  causes  annoying  sjmam   of  the  cut 
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muscle.  It  is  easily  cured  by  the  passage  of  a  few  sounds.  Organie 
stricture  requires  dilatation  in  order  that  the  prostate  may  be  properly 
dealt  with  and  this  extra  cause  of  retention  removed.  If  there  is  much 
retention,  and  the  kidneys  are  damaged,  there  is  notable  danger  of  chill 
and  septicemia,  to  avoid  which  every  precaution  must  be  taken.  If 
dilatation  is  impracticable,  external  urethrotomy  and  prostatectomy 
should  be  performed. 

Stone. — It  is  often  impossible  to  identify  a  small  stone  behind  a 
large  prostate.  The  X-rays  and  the  cystoscope  may  be  employed,  but 
bv  neither  means  can  stone  be  excluded  with  certainty  if  the  bladder  is 
sacculated  or  the  bos  fond  deep.  If  a  stone  complicates  a  hypertrophied 
prostate,  it  is  usually  futile  to  attempt  litholapaxy.  Perineal  pros- 
tatectomy and  litholapaxy  or  suprapubic  section  should  be  performed, 
la  the  long  run  tlie  patient  will  submit  to  operation  as  a  happy  relief  to 
iis  svinptoms. 

False  Passage. — The  clinical  history  of  false  passage  is  character- 
istic enough.  A  prostatic  obstruction  is  encountered  by  the  surgeon. 
lie  cannot  surmount  it;  he  uses  force;  something  gives  way,  the  in- 
strument (always  a  metallic  one)  is  twisted  out  of  its  course,  and  the 
patient  cries  out  with  pain.  It  may  be  forced  into  the  bladder  and  the 
Urine  withdrawn,  or  the  bladder  may  not  be  reached.  In  either  event 
the  withdrawal  of  the  instrument  is  followed  by  free  hemorrhage,  and 
its  reintroduction  is  usually  more  difficult  and  painful  than  ever. 

With  such  a  condition  of  affairs  it  is  usually  best  to  drain  the  blad- 
der by  operation  with  immediate  or  subsequent  prostatectomy.     If  the 
patient  will  not  submit  to  operation,  the  bladder  should  be  emptied 
several  times  by  suprapubic  asj)iration  before  attempting  any  urethral 
instrumentation.     In  the  meanwhile  hot  sitz  baths,  enemas,  etc.,  should 
be  employed  to  relieve  prostatic  congestion.    After  twenty-four  or  forty- 
eight  hours  of  such  treatment  a  double-ellx)wed  catheter  or  Guyon's  el- 
bowed catheter  is  introduced  with  the  greatest  gentleness.     These  instru- 
ments, following  the  roof,  will  often  escajxi  the  mouth  of  the  false  pas- 
sage on  the  floor.     Where  they  fail,  tlie  i)rostatic  silver  catheter  may 
succeexl.     Sj^ecial  instruments,  of  wliicli  one   j)art  enters  the  passage 
while  another  avoids  it,  should  never  be  used,  since  they  keep  the  false 
passage  open,  whereas  the  surgeon's  chief  endeavor  should  be  to  en- 
courage it  to  close. 

•    If  an  instrument  can  be  introduced  into  the  bladder,  it  had  better 
be  tied  in  for  two  or  three  days.     The  false  passage  will  thus  be  en- 
couraged to  close,  and  subsequent  catheterizations  will  be  comparati' 
easy.     If,  on  the  other  hand,  catheterism  is  impossibley  of  if  0 
forms  in  the  prostate,  the  knife  must  be  resorted  to. 

Epididymitis. — This  is  one  of  the  most  annoyin 
of  this  disease.    The  epididymis  may  be  stirred  up  by 
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the  aithi'tor,  and  y^'i  tlie  passagt^  of  the  ealtietcr  ninv  U*  uii|»t*ratjva  TV 
treatment  for  epididyiiiitis  is  palliativo  up  t>o  the  pf>int  of  abuceaii  f<irnn- 
tion,  as  iiidieared  hy  ecumiderahle  swelling  (not  rlue  to  hydnxirh*)  'if 
septic  fever.  The>*o  syniptoins  call  for  epi«lidymotouj>%  mnl  ihi*  mi» 
usually  \yo  advantageously  prc^e<lcd  l>y  ligiition  of  the  opp«>mite  vas,  U 
prevent  further  epididynntiK. 

Banal  Complications.— /*V?mi  relent  ion  (p.  3.'^fi)^  pyehm^fjhri' 
Us  (\K  Ht)5),  and  urinary  septicemia  (p.  372)  require  the  treatiimii 
apjir<*priato  to  them.  There  is  no  need  to  n*i»eat  ihe  .s|KH'ial  feaiiift-^ 
here,  although  tlieM^  often  take  a  prominent  j»hiee  in  the  treatijiejit »»{ 
prorttatie  hy|>t*rtnjphy. 

Hemoirliag^. — If  slight,  the  henM»rrhage  may  Ik*  eontroHed  Ifv 
8cn«x'io  jinnMis  (  t  e,e,  t.  i.  d.)  or  by  a  ningle  gentle  ])a:!^age  of  a  B«''niq«<' 
sound.  If  the  bladder  tills  with  clots,  these*  may  he  aspirated  out  witli 
a  largt^  piston  syringe  and  a  largi*  woven  catheter.  After  aspiration  thu 
bladtler  shonld  be  irrigated  with  S(piihb*s  cnjuipound  aurgieal  |iowJt*r, 
a  ht^aiiing  Icaspoonful  to  50(>  *".e.  of  water  at  120*^  F*  When  thi« 
maneuver  fails,  snprnfiubie  section  should  l>e  perfunned  at  onet*,  theclf»U 
en»|itied  out,  and  further  clotting  prevented  by  continuous  irrigatioiL 


OBJECTIONS   TO    PALLIATIVE   TREATMENT 

Watson   and   Cunningham '    formulate   the   objeetioni*   to   catheter 

treatment  as  follows: 

(1)  It  is  never  curative.  (2)  Even  though  it  may  have  been  toleratcil 
by  the  patient  for  a  greater  or  less  length  of  time,  that  .act  is  never  b 
guarantee  that  it  may  not  at  any  future  time  fail  to  give  relief,  or  to  eare 
the  patient's  life^  or  spare  him  suffering.  (3)  In  a  considerable  proportioa 
of  cAses — 'prohaljly  not  less  than  10  j}ei'  cent — -this  implement  results  in  the 
death  of  t!ie  patient;  no  one  can  forett-il  in  which  of  Iheni  thie  result  will, 
and  in  which  it  will  not  occur,  (4)  It  is  always  accompanied  hy  the  riik 
of  having  tfie  patient  attacked  by  f>ne  or  an(*ther  nf  the  complications  Axxt 
to  it#  use,  or  incident  to  hypertrophy  of  the  gland,  viz.,  prostatic  alisc^oiw 
or  intlnmmation  of  the  gland,  epididymitis,  orchitis,  al»scess  of  the  tt^ticle, 
(5)  It  is  the  cause  of  nuiny  deaths  Ijecause  of  its  lading  put  into  prH(.*tiii$ 
by  ignorant  or  unskilltHl  medical  men,  few  of  whom  hesitate  to  undertake  it| 
and  but  few  of  whom  are  competent  to  do  so.  (fi)  In  tlie  cases  in  which  it 
proves  not  to  be  palliative,  the  surgeon  Ivas  been  deprived  of  giving  the 
patient  the  excellent  chance  of  cure  and  good  he^iUli  which  he  might  hav« 
promisiHl  had  he  been  permittetl  to  institute  the  operative  treatmejii  at  first* 
In  the  face  of  this  arraignment,  it  is  not  surprising  tliat  many  exjiert  sur- 
geons have  taken  the  stand  that  it  is  better  to  do  away  with  catheter  treat- 
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ment  altogether,  and  to  concentrate  the  attention  on  tlie  operative  metliod, 
and  improving  it. 

This  arraignment  of  the  palliative  treatment  of  prostatic  hyper- 
trophy is  fully  justified.  Each  practitioner  must  draw  from  it  his  own 
conclusions^  and  decide  which  case  is  suitable  for  catheterism  and  which 
requires  operation. 


•-I 

•     1 


CHAPTER   XXVIII 

THE   OPERATIVE   TREATMENT   OF  PROSTATIC   HYPERTRO- 
PHY—THE  CHOICE   OF   TREATMENT 

Twenty  years  ago  no  one  operated  upon  the  hypertrophied  pro8ttte. 
To-day  every  surgeon  approaches  this  organ  with  a  knife  in  his  mind 
if  not  in  his  hand.    The  mass  of  literature  upon  the  subject  is  appalling. 
Everyone  operates;  everyone  writes;  everyone  defends  his  own  views  in 
his  own  way,  and  the  result  is  that  the  variety  of  operations  almost 
equals  the  number  of  operators.     Some  would  operate  always;  a  few 
would  ofjerate  never.    On  one  ix)int  only  do  they  all  agree  implicitly,  if 
not  explicitly — viz.,  the  prostatic  may  not  be  oi)erated  upon  with  im- 
punity.    The  mortality  of  prostatectomy  varies  from  5  per  cent  to  15 
per  cent  at  the  hands  *of  different  surgeons.     In  face  of  this  single  ac- 
cepted fact  I  have  not  until  now  felt  justified  in  urging  early  operation 
for  this  malady.     We  have  been  seeking  many  false  gods.     We  have 
been  diverted  first  to  this  side,  then  to  that,  in  the  hope  of  finding  the 
safe  and  sure  cure ;  from  this  diversity  of  effort  has  arisen  a  more  cor- 
rect understanding  of  what  a  hypertr<)i)hied  prostate  is  and  what  must 
be  done  to  cure  it,  and  at  lust  we  are  ai)proaching  the  surgical  ideal:  an 
operation  that  removes  the  obstruction  and  does  not  kill  the  patient 

THE    INDICATION    FOR    OPERATION 

There  is  but  one  condition  calling  for  ojx^ration,  and  that  is  (he 
failure  of  jHilUative  treatment.  If  the  patient  is  failing  in  spite  of  the 
most  minute  care,  if  he  cannot  Ik*,  got  out  of  a  precarious  condition,  or 
even  if  it  is  foreseen  that  palliative  measures  are  alK)ut  to  fail — in  any 
such  case  an  operati<m  should  l)e  strongly  urg<»d  upon  him.  The  pres- 
ence of  stone,  uncon(inerable  irritability  of  the  bladder,  fiersistent  ani- 
m<miacal  cystitis,  progressive  urinarv  tox(»inia  or  septicemia,  increasing 
renal  dilatation  or  suj)puratioii — all  these  are  indications  for  o])eration. 
On  the  other  hand,  an  old  man  with  a  ]iati(*nt  bladder  and  an  acid  cys- 
titis, with  some  ])vel()-ne|)liriti^,  is  no  candidate  for  the  knife.  lie  en- 
dures the  catheter  well,  and,  even  though  he  d(»|xmd  entirely  ujxm  the 
instrument,  he  only  has  to  us(»  it  four  or  five  times  in  the  twenty-four 
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hours.  He  has  no  notable  pain.  His  bladder  gives  him  no  more  trouble 
than  the  rest  of  his  organs.  He  can  live  out  the  full  term  of  his  life — 
ten,  twenty  years — ^in  this  condition.  It  is  not  fair,  indeed  it  is  not 
often  possible,  to  persuade  such  a  man  to  submit  to  considerable  dis- 
comfort, with  a  very  appreciable  risk  to  his  life,  for  the  single  purpose 
of  ridding  him  of  the  catheter,  to  which  he  has  become  thoroughly  ac- 
customed. 

But  there  are  many  cases  in  which  the  operative  indications  cannot 
be  thus  summarily  decided.  As  for  the  patient,  he  may  not  acquiesce 
unless  his  symptoms  force  him  to  it.  The  agony  of  an  acute  retention 
or  of  a  ceaseless  strangury  will  quickly  bring  him  to  terms ;  yet  either 
of  these  may  often  be  entirely  relieved  by  palliative  means ;  while  the 
slow  progression  of  the  disease,  the  persistent  ammoniuria,  the  decreas- 
ing penal  output,  the  failing  appetite,  the  thinning,  weakening  limbs, 
the  quickening  pulse,  the  chalky  white  face,  the  hectic  fever — ^these 
signs,  so  patent  to  the  surgeon,  make  no  impression  upon  the  patient. 
He  accepts  them  as  the  discomforts  of  old  age,  and  will  not  hear  of 
operation  until  too  late. 

As  for  the  surgeon,  let  him  beware  of  too  earnestly  advocating  opera- 
tion. Any  operation  upon  an  old  man  has  some  mortality  which  can- 
not be  overcome,  and  though  the  most  desperate  case  may  rally  splen- 
didly, no  health,  strength,  or  vigor  is  proof  against  an  embolus  or  an 
Apoplexy,  nor  are  any  old  man's  kidneys,  however  apparently  sound,  to 
be  entirely  trusted.  One  of  the  healthiest  men  I  ever  performed  pros- 
tatectomy upon  died  on  the  fourth  day  by  cardiac  embolism.  Therefore 
1  urge  that  the  surgeon  expend  every  effort,  every  artifice  at  his  com- 
mand, before  he  says  finally  to  his  patient,  "  You  are  failing,  you  are 
losing  ground,  you  are  wasting  time.  You  have  now  every  chance  of 
l)eing  saved  by  operation ;  the  longer  you  delay  the  less  your  chances." 
Then  the  responsibility  of  choice  is  off  the  surgeon's  shoulders.  If  the 
patient  refuses  operation,  so  be  it.  If  he  accepts,  he  does  so  knowing 
that  he  has  come  to  his  last  stand,  and  his  elation  at  the  victory  which, 
in  all  human  probability,  awaits  him  will  only  be  heightened  by  the 
appreciation  of  the  dangers  he  has  avoided. 

Yet  com])lete  prostatic  retention  in  an  ignorant  or  careless  old  man 
(and  how  few  old  men  are  not  either  insuix^rably  ignorant  or  utterly 
careless!)  calls  for  operation.  Thus  practically  all  clinic  cases 
require  ojKjration  as  soon  as  the  prostatic  retention  is  definitely 
established. 

At  the  other  end  of  the  line,  when  kidneys,  heart,  head,  and  stomach 
all  are  failing,  operation  is  still  indicated.  The  mortality  here  is  high, 
but  the  cures  are  little  short  of  the  miraculous. 


OPERATIVE  TREATMENT  OF  PROSTATIC  HYPERTROPHY 


PALLIATIVE    OPERATIONS 

{suprapubic, 
perineal  (olisolete), 
rectal  (obaolel-e). 


Cg^Umltomj 


I  .    (  puncture, 
suprapubic  ^  !     .  . 

perineal  incision, 

prow ta tic  puncture  (obsolete). 


Aspiration. — Rectal  and  perineal  aspiration  are  never  to  be  & 

plovecL  Siiprapnbic  aspiration  is  of  the  most  epbemeral  value.  By  it 
we  gain  time* — that  is  all.  For  acute  retention  it  may  be  appropriate 
treatment;  for  anything  else  it  is  futile. 

Cystostomy^—CystostOTny  is  the  formation  of  a  fistula  in  the  blt^  el- 
der walk  A  simple  cystostomy  does  not  interfere  with  the  prostatic 
obstruct  ion  J  but  carries  the  stream  of  nrine  around  it,  and,  although  in 
some  few  case^  tlie  prostate,  thus  TOlieved  of  irritation,  may  shrink  si.xf- 
ficiently  to  reestablish  the  yrethnd  right  of  way,  this  outcome  is  r^^t 
to  be  expected,  and  cystostomy  is  jierfonned  either  with  the  intention  of 
establishing  permanent  cirainage  or  as  a  preliminary  to  prostatectomy*'* 

For  pt*nuanent  drainagi^,  the  suprapubic  route  is  always  chos^^Ti* 
The  operation  may  well  re'Iieve  pain  and  spasm,  tliough  sometimes  it 
fails  even  to  do  this,  but  it  does  not  necessarily  cure  cystitis,  and  it 
leaves  the  patient  more  or  less  ineontinent,  buund  to  an  ungaiuly  axi^l 
stinking  ap(>aratus,  chafed  am]  wet  in  spite  (^f  infinite  washings  ax:iJ 
powderiugH,  and  by  no  means  a  well  man.  Hence  the  field  f»ir  this  oy 
eration  is  daily  Ix^eoiuing  restricted  by  the  extension  of  radical  opeir^* 
tions  to  luore  and  more  tlesperate  cases,  and  when  cystostomj  ia  p*3r- 
formed  in  these  days  it  is  often  only  for  the  purjx^se  of  alleviating  t-le 
patieut's  syruptouis  mvtil  he  shall  have  gained  sufficient  strength  ^ 
withstand  a  more  radical  procedure. 

This  tem]iorary  cystnstouiy,   since  its  a<loption  as  a  n^ntine  px^ 
ceditre  l»y  Cbctw<MKl  ^  and  others  as  the  preliminary  operation  for  tl^j'S- 
jierate  cases,  has  Ix?come  widely  recognized  as  a  vahuihle  means  of  dra  in- 
iug  the  bladiler  and  rtOicviiig  si*]>sis  aud  nnial  n^cntiun,     Jiv  its  us**  tte 
patient,  win*  wtudd  tmt  survive  a   [u-imary  ]irostatectoniy,   is  gut  into 
a  condition  in  whif*h  he  readily  withstands  the  shcx^k  of  the  major  pro- 
cedure.    (Vsttistomy  is,  of  course,  only  a   substitute  fru'  tlie  retained 
catheter.     Yet  it  is  far  more  generally  applicable  than  the  catheter, 
which  prostatics  often  l>ear  very  ill. 

The  cjstostomy  is  done  by  the  suprapubic  or  the  perineal  route,  iu 


*  Trans.  Am.  Ass' a  of  Geni to-Urinary  Surgeons,  1907, 1,  82. 


h 


RADICAL  OPERATIONS  321 

accordance  with  the  prostatectomy  that  is  to  follow.     In  ease  of  doubt, 
the  perineal  operation  should  be  chosen,  since  it  can  be  performed  more 

rapidly. 

RADICAL   OPERATIONS 

Castration  (obeolescent). 

Vasotomy  (obsolescent). 

Bottini's  operation  (obsolescent). 

Chet wood's  operation. 

Perineal  prostatectomy  by  intra-urethral  enucleation. 

Perineal  prostatectomy  by  extra-urethral  enucleation. 

Suprapubic  prostatectomy. 

The  GbBolesoent  Operations.— Castration,  vasotomy,  and  Bot- 
^inh  operation  have  been,  to  all  intents  and  purposes,  discarded  in 
favor  of  other  operations.     Although  the  two  former  have  manifest  in- 
fluence in  tlie  reduction  of  the  congestion  of  the  prostate  gland,^  it  is 
Questionable  whether  they  ever  cause  the  hypertrophied   prostate  to 
^trophy,  and  it  is  certain  that  whatever  atrophy  they  do  cause  does  not 
Necessarily  relieve  the  obstruction  to  urination,  and  has  no  effect  upon 
tie  debilitated  bladder.    Published  statistics  would  show  that  the  func- 
tional results  of  castration  and  vasotomy  are  excellent ;  but  they  are  no 
longer  advocated  on  account,  no  doubt,  of  the  great  unrecorded  list  of 
failures. 

Bottini's  operation  fails  to  fulfill  the  surgical  indications  because  it 
is  an  attack  upon  the  prostate  undertaken  through  the  urethra  without 
digital  examination  of  the  precise  nature  of  the  obstruction,  and  with- 
out the  possibility  of  verifying  the  fact  that  the  obstruction  has  been 
relieved  after  the  operation  is  completed.  The  surgeon  does  not  know 
precisely  what  he  is  trying  to  do,  nor  precisely  what  he  has  done.  There- 
fore, although  Bottini's  operation  has  relieved  many  cases  of  prostatic 
retention,  it  has  failed  to  relieve  many  others,  and  it  has  caused  the 
death  of  many  patients  through  the  uncertainty  of  the  procedure. 

These  deaths  are  due  to  infection  in  the  incised  prostate,  or  to  car- 
rying the  incision  beyond  the  walls  of  the  bladder  or  urethra  and  ther- 
mit ting  infiltration  of  urine.  Although  the  mortality  of  Bottini's 
operation  is  low  (2  per  cent  to  0  jx»r  cent),  the  cases  that  die  are  often 
those  that  could  readily  be  saved  bv  some  other  form  of  operation. 

Mortality  of  Other  Oi>eration8.~ The  estimated  mortality  of 
j)eriueal  prostatectomy  averages  about  0  per  cent  (Proust^  and  Wat- 
son). Individual  operators  have  reported  a  far  lower  mortality.  Thus, 
Fergiisson  has  reported   103  cases   with   8.f>   per  cent  mortality,   and 

» Cf.  Keyes,  Jr.,  Med.  Record,  1900,  July  21,  p.  81. 

'  Comptes  Rendus  de  V Assoc.  Franc  d*Urol.,  1904,  p.  184. 
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Young  has  perforniod  128  consecutive  operations  without  a  death,  hav- 
ing previously  rei)orted  4.6  per  cent  mortality.  Suprapubic  proetatee- 
tomy  has  a  ratlier  higher  average  mortality.  Thus,  Freyer  operated 
upon  350  cases  with  7.3  per  cent  mortality.  On  the  other  hand,  the 
Mayo  brothers,  in  their  last  annual  hospital  report,  show  over  100  cases 
of  prostatectomy  within  the  year,  almost  equally  divided  between  supra- 
pubic and  perineal,  and  with  an  approximate  mortality  of  10  per  cent 
for  each. 

Chetwood's  operation  cannot  fairly  be  compared  with  prostatectomy. 
It  is  applicable  only  to  a  limited  number  of  cases,  but  when  properly 
performed  upon  these  gives  a  lower  mortality  than  any  form  of  proa- 
tatectomy.  Thus,  1  have  operated  upon  30  cases  with  one  death  by  this 
method.  Inasmuch  as  the  technic  of  prostatectomy  has  only  been  per- 
fected within  the  past  few  years,  the  masters  of  each  particular  opera- 
tion are  al)le  to  report  a  progressively  smaller  list  of  mortality,  both 
because  of  the  imi)rovcment  of  their  technic  and  because  they  are  able 
to  recognize  those  cases  which  are  in  such  bad  condition  as  to  justify  no 
radical  operation.  No  man  attempts  to  remove  the  prostate  of  every 
prostatic.  The  bolder  surgeon,  like  Freyer,  will  always  have  a  mortality 
running  from  5  j)er  cent  to  10  per  cent.  The  more  conservative  operator 
may  well  succeed  in  saving  all  his  patients,  but  only  at  the  expense  of 
jHjrmitting  some  to  die  of  their  disease,  or  to  pass  their  remaining  days 
with  a  suprapubic  fistula,  who  might,  in  the  hands  of  the  bolder  sur- 
geon, have  been  rid  of  their  troubles. 

Functional  Besnlts  of  Oi>eration.~Suprapubic  prostatectomy 
gives  the  best  functional  results.  If  the  patient  recovers  from  the  op- 
eration, and  if  the  ojKJration  has  Ikh^u  properly  ]X?rformed,  he  may  be 
exi)ected  to  become  entirely  well.  He  runs  no  risk  of  inccmtinence  of 
urine  or  rectal  fistula,  is  likely  to  empty  the  bladder  completely,  and 
careful  after-treatment  should  minimize  the  one  risk  of  the  operation, 
viz.,  prolonged  healing  of  the  suprapubic  wound.  ()n  tlie  other  hand,  the 
suprapubic  oix^ration  gives  a  much  more  tedious  ccmvalescence  than  peri- 
neal prostatectomy,  and  usually  confines  the  patient  longer  in  bed. 

Perineal  prostatectomy,  if  (»ntin»ly  successful,  is  the  most  brilliant 
of  all  the  o]KTations  u\nm  the  prostate*.  It  ]H^rmits  the  patient  to  be  out 
of  IhmI  within  a  few  days,  and  cures  him  entirely  within  two  or  three 
weeks;  but  it  is  a  more  ditHcult  o|)(»rati<m  to  |H'.rform  properly  than  is 
suprajnibic  ])rostat(M*toiny.  It  gives  a  small  |XTC(?ntage  of  urethro-nH*tal 
fistuhe,  even  when  jK'rformed  by  the  In^st  o|KTators,  and  it  leaves  a  small 
ami  indeterminate  number  of  ])atients  with  inccmtinence  of  urine,  par- 
tial or  complete,  after  the  o|HTatiou. 

('hetw(MMrs  o]KTation  is  applicable  only  to  c(Ttain  cases.  If  suc- 
cessful, it  subjects  the  patient  to  tlu*  minimum  of  inconvenience  and 
cures  him  with  the  greatest  ra])i(lity.     Several  of  my  patients  have 
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winated  through  the  perineal  wound  for  not  more  than  forty-eight  hours 
and  have  healed  as  rapidly  as  patients  upon  whom  simple  external  ure- 
throtomy had  been  performed.  Its  dangers  are  those  of  perineal  pros- 
tatectomy. 

Choice  of  Operation. —  If  preliminary  cystoscopy  has  not  been, 
or  may  not  be,  performed,  the  suprapubic  operation  is  the  operation  of 
choice,  for  it  alone  permits  a  thorough  study  of  the  precise  nature  of  the 
intravesical  growth  and  a  full  appreciation  of  the  presence  or  absence 
of  stone.    Generally  speaking,  the  surgeon  unfamiliar  with  the  technic 
of  these  various  operations  will  succeed  better  by  the  suprapubic  than  by 
the  perineal  route.     Perineal  prostatectomy  requires  special  skill  and 
sliould  be  performed  only  upon  patients  who  have  been  previously  cys- 
^oscoped.^    The  Chetwood  operation  is  limited  in  its  field  to  the  destruc- 
^  ion  of  prostatic  bars  and  strictures  at  the  neck  of  the  bladder.    For  this 
T>tirpo8e  it  is  ideal,  and  the  proportion  of  cases  that  may  be  submitted 
^^::^  it  is  extremely  large ;  but  it  requires  fully  as  much  technical  experi- 
^^ce  as  does  perineal  prostatectomy,  and  on  account  of  the  relative  re- 
striction of  its  field  will  never  be  as  generally  employed  as  that  operation. 

THE  OBJECT  OF  OPERATING  UPON  THE 
HYPERTROPHIED  PROSTATE 

Almost  every  surgeon  operates  upon  the  hypertrophied  prostate 
solely  with  the  idea  of  removing  the  enlarged  portions  of  that  gland, 
and  if  he  is  bound  to  some  special  type  of  operation  he  endeavors  to 
wrench  the  pathological  conditions  into  agreement  with  his  precon- 
ceived surgical  notions.  Now,  the  object  of  operating  upon  the  hyper- 
trophied prostate  is  distinctly  not  to  remove  the  enlarged  portions  of  the 
gland,  but  only  to  reestablish  the  normal  urinary  outflow  by  removing 
the  obstruction  to  this  outflow.  As  was  suggested  in  Chapter  XXV,  this 
obstruction  is  almost  invariably  an  elevation  of  the  bladder  neck,  and 
the  obstruction  usually  takes  one  of  the  following  forms: 

(1)  General  hypertrophy,  causing  an  obstruction  due  chiefly  to  the 
thickness  of  the  pars  intermedia,  partly  to  an  elevation  of  the  neck  of 
the  bladder  between  the  enlarged  lateral  lobes;  (2)  enlargement  of  the 
pars  intermedia  alone,  either  in  the  form  of  a  bar  or  in  the  form  of  a 
pedunculated  middle  lobe  which  acts  as  a  ball  valve;  (3)  hypertrophy  of 
one  or  both  lateral  lobes  alone,  causing  obstruction  by  lifting  up  the 
neck  of  the  bladder  between  the  two  enlarged  lobes;  (4  obstruction  by 
unusual  forms  of  prostatic  hypertrophy,  such  as  i^edimculated  lobes  from 
the  lateral  aspects  of  the  urethral  orifice,  or  from  the  so-called  anterior 
lobe. 

*  The  expert  may  properly  find  exceptions  to  this  nilf 
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In  enumerating  these  obstructions  we  omit  the  alleged  ohstrtictuA 
by  compression  of  the  urethra  between  two  hypertrophied  lateral  lobei 
That  such  lateral  pressure  exceptionally  causes  part  of  the  obstnictioQ 
is  undeniable.  As  a  general  rule  it  is  a  negligible  quantity.  The  ure- 
thra in  these  cases  is  an  irregular-shaped,  vertical  slit  through  which 
urine  can  perfectly  well  flow,  except  for  the  obstruction  at  the  neck  of 
the  bladder. 

The  removal  of  almost  all  of  these  obstructions  may  be  accomplisbed 
by  prostatectomy,  without  direct  regard  to  removal  of  the  obstructicm. 
Thus,  if  the  condition  is  one  of  lateral-lobe  hypertrophy,  removal  of  theae 
lobes  permits  the  bladder  neck  to  drop  down  and  the  bladder  to  resume  its 
function,  while  if  the  hypertrophy  ia  general,  or  if  the  middle  lobe  alone 
is  hypertrophied,  removal  of  the  diseased  tissues  removes  obstmctiim. 

But  it  is  to  be  borne  in  mind,  in  operating,  that  the  obstruction  is 
almost  invariably  at  the  neck  of  the  bladder,  and  no  operation  should  be 
concluded  without  careful  digital  examination  of  the  neck  of  the  bladder 
to  show  that  the  obstructing  ridge  has  been  obliterated.  Careful  ob- 
servation of  this  point  will  save  the  sui^eon  from  the  disgrace  of  gouging 
out  small  portions  of  the  lateral  lobes  when  the  obstruction  is  really  a 
prostatic  bar.  This  point  also  illustrates  why  suprapubic  prostatectomy, 
which  is  begim  bv  incising  the  neck  of  the  bladder  in  the  median  line,  so 
frequently  results  in  perfect  cure,  while  perineal  prostatectomy,  which 
concerns  itself  chiefly  with  the  lateral  lobes,  so  frequently  gives  unsati^ 
factory  results. 


CHAPTER   XXIX 
STRICTUKE  OF  THE  NECK  OF  THE  BLADDER 

I  KNOW  no  common  malady  of  the  urinary  organs  more  elusive  than 
stricture  of  the  neck  of  the  bladder.  I  am  confident  that  it  may  exist 
without  causing  any  symptoms  whatever.  In  young  men  it  keeps  up  a 
severe  poeterior  urethritis.  In  older  men  it  simulates,  and  is  commonly 
mistaken  for,  hypertrophy  of  the  prostate.  It  is  curious  that  this  dis- 
order, so  much  discussed  by  Mercier,  Civiale,  and  the  men  of  their  time 
under  the  names  valvule  du  col,  contracture  du  col,  should  in  our  days 
be  entirely  overlooked,  or  classed  as  a  variety  of  prostatic  hypertrophy 
instead  of  receiving  the  clinical  recognition  to  which  it  is  entitled. 

Stricture  of  the  neck  of  the  bladder  is  a  rigid,  fibrous,  contracted 
condition  of  the  vesical  neck.  The  orifice  is  often  so  small  and  the 
contractured  tissue  so  dense  that  the  tip  of  the  little  finger  cannot  be 
forced  through  it,  but  the  occlusion  is  never  complete. 

Tarieties. — The  line  must  be  sharply  drawn  between  tubercular  and 
dimple  stricture  of  the  neck  of  the  bladder.  The  former  possesses  all 
the  features  of  vesical  tuberculosis,  and  is,  clinically,  quite  distinct  from 
simple  contracture,  although,  pathologically,  they  resemble  each  other 
closely.    At  present  we  are  concerned  only  with  simple  stricture. 

Etiology. — Stricture  of  the  neck  of  the  bladder  occurs  in  young  and 
old  alike,  but  it  is  not  met  with  before  puberty.  The  chief  and  almost 
the  only  cause  of  the  disease  (tuberculosis  excepted)  is  chronic  pos- 
terior urethritis.  In  some  cases  this  is  caused  by  stone  in  the  bladder. 
in  others  by  chronic  urethritis  on  the  surface  of  a  hypertrophied  pros- 
tate, but  in  most  instances  it  is  postgonorrheal.  It  is  not  infrequently 
a  complication  of  stricture  of  the  anterior  urethra. 

Pathology — The  stricture  consists,  like  all  strictures,  of  a  scar  sur- 
r«»unding  the  urethra  and  diminishing  its  normal  distensibility.  The  site 
of  this  contracting  sclerosis  may  1)0  the  whole  ])rostatic  urethra,  but,  as 
a  rule,  it  is  confined  to  the  urethro-vesical  orifice,  the  jxisterior  urethra 
lieyond  l>eing  dilated. 

This  stricture  acts  precisely  like  prostatic*  hy]x*rtropliy  in  causing 
urinary-  retention  and  the  other  secoiidarv  ])houoinena  of  prostatism.  In- 
deed, prostatic  hypertrophy  and  stricture  at  the  neck  of  the  bladder  may 
coexist 

325 


326  STRICTURE  OF  THE  NECK  OF  THE  BLADDER 

Symptoms. — Stricture  at  the  nock  of  the  bladder  has  no  one  dinktl 
type  by  which  it  may  be  constantly  identified.  While  it  doubtless  miT, 
in  its  milder  forms,  be  quite  symptomless,  I  have  only  been  able  to 
identify  it  clinically  under  one  of  three  forms.  In  each  case  it  is  a  stub- 
born and  unmanageable  condition. 

1.  Posterior  Urethritis. — Stricture  of  the  neck  of  the  bladder  com- 
monly occurs  as  the  result  of  a  protracted  chronic  urethritis.  The  on- 
set cannot  be  clearly  defined,  but,  clinically,  the  diagnosis  is  suggested 
by  a  combination  of  certain  symptoms — viz.,  a  protracted  posterior  ure- 
thritis that  docs  not  respond  to  any  local  or  general  treatment,  im- 
perative urination,  and  some  pain  during  and  after  urination,  a  pain 
which  is  the  more  notable  since  there  is  no  acute  inflammation  to  a^ 
count  for  it.  Imperative  urination  is  a  most  distressing  symptom. 
When  the  patient  feels  the  call  to  urinate  he  must  respond  at  once  under 
penalty  of  losing  a  few  drops  of  his  urine,  enough  to  saturate  the  tail  of 
his  shirt. 

The  diagnosis  of  such  cases  cannot  be  made  with  certainty  unless 
there  is  evidence  of  obstruction  to  the  urinary  flow  (dysuria)  and,  at 
least  occasionally,  residual  urine.  The  history  of  such  a  case  is  simply 
that  of  a  chronic  urethritis  that  will  not  get  well,  plus  imperative  and 
painful  urination. 

2.  Stone  in  the  Bladder. — A  strictured  neck  of  the  bladder  is  often 
met  with  in  lon^-standing  cases  of  vesical  calculus.^  Whether  the  stric- 
ture is  due  to  the  atone  or  tlie  stone  is  secondary  to  the  stricture,  T  do  not 
knwv.  Suffice  it  to  say  that  the  condition  is  similar  to  the  third  variety 
(see  l)elow),  ])lua  stone.  The  stricture  may  Ix?  quite  imsuspected  until, 
after  tlie  stone  has  Ikh'u  crushed,  the  case  takes  on  the  asjx^ct  of  the  first 
or  the  third  varit^ty  of  tlie  disease,  or  in  the  course  of  a  lithotomy  a  rigid 
vesical  neck  may  l)e  encountc^red.  Occasionally  the  diagnosis  is  made 
during  a  lithola])axy  by  the  obstruction  to  the  admission  of  instruments. 
This  obstruction  is  usually  met  with  in  the  shape  of  a  bar  at  the  neck  of 
the  bladder  (when,  as  a  matter  of  fact,  no  prostatic  hypertrophy  exists) 
over  which  the  instruments  jump.  Very  rarely  a  large-sized  lithola|)axy 
tube  may  lie  caught  in  the  grip  of  the  contractured  muscle.  On  forcing 
the  instrument  a  trifle  it  is  then  felt  to  tear  through  the  obstruction. 

3.  Prostatism  without  Hypertrophy, — The  prostatisme  sans  prostate 
of  the  French  moans  retention  of  urine  without  obvious  prostatic  hy- 
pertrophy. It  is  due  to  one  of  three  causes,  viz.:  (1)  me<lian  prostatic 
bar,  (2)  paralysis  of  the  bladder,  and  f:])  stricture  at  the  neck  of  the 
bladder.     Th(»  fnH|uencv  of  these  conditions  is  in  the  order  nanuHl. 

Diagnosis — When  a  chronic  urethritis,  whether  gonorrheal  or  not, 
drags  on  indefinitely  and  is  r(*lK»llious  to  treatment,  stricture  may  bo 


*  Exceptionally  a  contracture  givcis  the  symptoms  to  otooe. 
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diagnosed  if  dysuria  and  imperative  urination  are  present  without  any 
acute  inflammation,  and  the  presence  of  residual  urine  without  hyper- 
trophy of  the  prostate  clinches  the  diagnosis. 

In  the  second  place,  when  there  are  all  the  symptoms  and  signs  of 
prostatic  hypertrophy,  and  yet  the  prostate  is  not  hypertrophied  suffi- 
ciently to  account  for  the  symptoms  (and  cystoscopy  shows  the  absence 
of  ball-valve  middle  lobe),  there  must  be  either  stricture  or  bar.  The 
diagnosis  between  these  conditions  can  only  be  made  on  the  operating 
table.    The  treatment  for  each  is  the  same. 

On  the  operating  table  this  type  of  stricture  is  identified  by  digital 
examination  of  the  posterior  urethra  (p.  887). 

Treatment. — The  indications  for  treatment  are  perfectly  clean-cut 

If  the  case  affects  the  chronic  urethritis  type,  it  should  be  treated  locally, 

''Util  the  patient's  endurance  gives  out,  in  the  hope  that  it  may  perhaps 

l^  cured  thus.    But  if  these  means  fail,  or  if  the  disease  is  of  the  pros- 

*^tic  type,  it  should  be  submitted  to  the  knife.     The  only  exception  to 

^'Ijis  rule  occurs  in  the  stone  cases.    If  these  are  submitted  to  litholapaxy, 

^te  bruising  of  the  neck  of  the  bladder  by  the  large  tubes,  though  this 

'^'^ill  cause  a  pretty  active  postoperative  reaction  lasting  some  weeks, 

^lay  so  tear  the  contracted  bladder  neck  that  a  cure  will  result  in  the 

l^ng  nm;  yet  such  an  uncertain  and  brutal  treatment  could  not  be  ad- 

"V^ocated  for  other  cases. 

Operative  Treatment — Chetwood's  galvano-prostotomy  is  the  ideal 
Operation  both  for  prostatic  bar  and  for  stricture  at  the  bladder  neck. 

Incision  of  the  obstruction  without  cauterization  excites  dangerous 
intravesical  bleeding  in  25  per  cent  of  cases.  ^  Moreover,  the  cut  incision 
does  not  heal  "  open,"  and  the  bladder  neck  must  therefore  1x3  overcut 
if  it  is  not  burned,  and  the  danger  of  incontinence  of  urine  thereby  in- 
curred. 

*  I  have  Peported  60  operative  cases  in  Guyon*8  Annales,  1905,  August  15,  p.  1201. 
At  the  time  of  this  report  I  did  not  distinguish  between  stricture  and  bar. 


CHAPTER   XXX 

ETIOLOGY    OF    INFLAMMATIONS    OF    THE    UPPEE   UEINABT 

TRACT 

The  upper  urinary  tract  consists  of  the  kidneys  and  their  ureters, 
the  bladder,  and  the  jioaterior  urethra.  The  cut-off  muscle  separates  the 
upper  from  the  lower  tract.  The  former  is  inside  the  body,  as  it  were, 
and  is  in  its  normal  state  entirely  aseptic.  The  lower  urinary  tract— 
i.  e.,  the  anterior  urethra — is  in  no  way  separated  from  the  integument, 
and  may  contain  the  germs  that  flourish  upon  the  surrounding  parts. 

Bacteria  of  the  Healthy  Anterior  Urethra. — The  flora  of 
the  anterior  urethra  have  already  been  described  in  Chapter  XIII. 

BACTERIA  OF  URINARY  DISEASE 

Ix*aving  aside  prostatitis,  the  sjiecial  characteristics  of  which  have 
already  lieen  considered,  the  infections  of  the  upper  urinary  tract  are: 

1.  Infection  of  the  urine  with  no  appreciable  lesion  of  the  bladder 
or  the  ki(ln(\vs — Bactoriiiria. 

2.  Inflaniinatioii  of  the  bladder — (Vstitis. 

3.  Inflannnatiou  of  the  kidney,  its  jx»lvis,  and  the  ureter — Pyelo- 
nephritis. 

Inasmuch  as  the  \\\)])cr  urinary  tract  is  aseptic  when  in  its  normal 
condition,  the  tlin^e  prime  (piestions  to  Ik?  answered  in  regard  to  infllam- 
mations  arc: 

1.  Wliat  are  tlu*  bacteria  of  urinary  inflammations? 

2.  J  low  <lo  th(»y  obtain  access  to  the  urinary  tract? 
II.   What  an*  the  accessory  caust^s  of  inflannnatiou? 

Altliou^Ii  the  bact(Tiolo^y  of  pyolo-nophritis  has  not  been  so  thor- 
oughly studied  as  that  of  cystitis  and  bacteriuria,  the  statistics  of  these 
hitter  two,  colleeted  by  Albarran,  llaUe,  and  Tx»frrain,^  probably  ex- 
pn\^s  with  fair  aeeuraey  tbe  iniixirtanee  of  tlie  various  microbes  in  all 
three  vari(*ti(»s  of  urinary  infection.  These  authors  have  collected  304 
eases  from  the  reiK»rts  of  Kovsing,  Morelle,  Denys,  Reblaub,  Krogius, 


'  Guyon'a  Annalcif,  18*.KS,  xvi,  1151). 
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BirloWy  Helchior,  and  Bastianclli,  and  have  classified  the  bacteria  as 
frtqutrU  and  rare.    Their  results  may  be  tabulated  as  follows : 

Frequent  Bacteria 

Bacillus  coli — 131  times  (43  per  cent) — 89  times  in  pure  culture. 

Staphylococcus  pyogenes — 70  times  (23  per  cent). 

Proteus  of  Hauser — 26  times  (8.5  per  cent). 

Streptococcus  pyogenes — 15  times  (5  per  cent). 

Gonococcus — 10  times  (the  authors  think  this  figure  unduly  small). 

Bacillus  typhosus. 

Rare  Bacteria 

Pneiiniococcus,  diplo-bacillus  of  Fricdlander,  Bacillus  longus  urea5 
(Rovsiing),  Diplococcus  urea?  liquefaciens  (Melchior),  and  many  others 
found  in  isolated  cases  by  individual  authorities.  These  rare  bacteria 
possess  no  clinical  interest,  and  require  no  description  here. 

The  bacillus  tuberculosis,  it  will  he  observed,  has  been  omitted  from 
the  above  classification,  and  its  consideration  is  reserved  for  a  subse- 
quent chapter. 

Bacillus  coli  (  Urobacillus  nonliquefaciens,  Coccohacilhis  urece  pyo- 
genes),— This  bacterium,  the  most  common  of  all,  has  been  investi- 
gated by  every  writer  upon  this  subject,  but  with  widely  differing  con- 
clusions. While  most  authors  have  placed  it  among  the  most  active 
causes  of  cystitis,  Rovsing  ^  finds  that  it  never  causes  cystitis,  though 
sometimes  a  slight  pyelitis.^  These  opposing  views  can  only  be  recon- 
ciled by  admitting  the  personal  equation,  and  by  frankly  recognizing 
the  fact  that  the  virulence  of  this  bacterium  varies  between  wide  limits. 
Xumeroiis  attested  cases  of  cystitis  ^  prove  it  not  always  so  innocent  as 
Rovsing  l)elieves,  while  the  ever-increasing  niiml)er  of  re|X)rted  cases  of 
l>arteriuria  containing  the  bacillus  coli  in  pure  culture  show  that  its 
venom  has  lieen  overestimated  in  the  op]>osite  camp.  On  only  one  point 
are  all  agreed — viz.,  that  the  bacillus  coli  is  not  ammoniogenic ;  it  causes 
acid  rystitis,  pyelitis,  or  bacteriuria. 

Clinically  the  bacillus  coli  may  be  ])ut  down  as  the  usual  cause  (the 
gonococ»cus  and  the  tul^ercle  bacillus  exoepted)  of  all  urinary  infwtions 
in  which  the  urine  remains  acid.  It  is,  as  a  rule,  but  slightly  virulent. 
Without  a  predisposing  factor — a  fertile  soil  u]X)n  wliicli  to  grow — it 
causes  no  infection  whatever.     Wlu^n  it  tak(»s  root  U])on  a  slight  Icsirni 


'Ouyon^n  Annaln,  1S97,  xv,  817,  KMM).  1121.  ri.')!.  and  1S9S,  xvi,  171),  27.S. 
'  RovHing's  position  has  been  jussailtNl   by  Melchior  and   by  Albarran  and   Hall^ 
((;uynn*n  AnnalfJi,  1898,  xvi,  Sm,  388). 

'  These  usually  originate  from  a  Bacillus  coli  prostatitis. 
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of  the  prtKstate  or  of  the  ki^lnev  (or  lU  |  id  vis)  it  eaiisos  a  baeteruiria 
a  iiiilfi  pvelitiH  or  prf»stiitilit4,  Wfit'ii  a.syistetl  bv  retention  (prostat 
stricture,  stone,  or  tumor)  it  caiiees  a  more  severe  inflamiiiatiou  whidt 
may  dr>  p(>riiiaiicTit  damage  to  llie  kidney;  Imt  h  not  likely  to  aronse  anv 
veiy  aeute  syinjjtoms  or  to  produce  any  deep-seated  lesions  in  the  blad* 
der.  The  bacillus  coli  may  be  aas€<?iated  with  other  bacteria  in  inflam- 
mations of  I  be  most  intense  severity. 

Pyogenic  Staphylococci  and  Streptococci,— These  baeterl 
effect  the  decomposition  of  urea  witli  the  formation  of  ammonia.  Tbey 
are  the  comnion  causes  of  alhtdiiif^  evstilis  and  pyelo-nepbritis,*  Their 
virulence  is  greater  than  that  u{  the  baeillus  eoli.  Like  it  they  do  not 
set  up  or  maintain  any  urinary  affection  unless  aided  by  an  accessary 
lesion,  but  they  very  rarely  cause  bacteriuria,  antl  the  alkaline  cystitis  or 
pyelitis  caut^ed  by  them  is  usually  severe  in  its  symptoms  and  grave  in 
its  c*>nsequences. 

Proteus  of  Hausor  ( Prof r us  vnlgarlrK,  UroharilhiS  1  iff ue facie tis 
scplicu^), — Kxperinients  on  animals  at  the  hands  of  Krogius,  SchniUc- 
ler,  Bastiauplli,  and  Melchior  have  shown  that  an  intense  and  even  a 
fatal  cystitis  may  be  produced,  without  the  assistance  of  any  predis|¥)s- 
iug  eanse,  by  injecting  into  the  bladder  a  pure  culture  of  the  proteus 
vulgaris. 

Like  the  pyogenic  cocci  this  bacterium  decomposes  urea  and  causes 
alltalme  cystitis.  Proliably  it  cannot  take  rot>t  and  flourish  in  man  with- 
out the  aid  of  a  predisiK»siug  agent,  but  it  is  nevertheless  the  most  virti- 
lent  of  the  eoiumtui  bacteria  ni  urinary  infection.  Yet  it  has  l)ecn  found 
once  in  a  simple  bacteriuria. 

Gonococcus,^— It  lias  long  been  known  elinieally  that  a  gonorrheal 
inflammation  nuiy  extend  fnun  the  anterior  to  the  pisterior  urethra  and 
thencK*  to  the  lilatldcr^  and  that  the  gonorrlu^al  prostate  may  form  a  base 
wlience  re[)eated  incursions  into  the  bladder  are  (piite  possible.  Yet  the 
proof  of  the  existence  of  gonrK'fteeal  cystitis  has  In^en  singularly  slow  in 
apfieariug,  and  tlie  cases  reported  are  reuiarkably  few. 

The  g4)nocoecu8  alone,  unaided  by  any  predetermining  cause,  may 
excite  an  acute  cystitis ;  in  such  cystitis  the  urine  is  acid  and  thi3 
jinrely  gonorrheal  cystitis  recovers  or  is  replaced  by  a  secondary  mixe<l 
infection  so  that  the  gonrwocci,  if  still  present,  c^n  no  longer  be 
found.  Ilenee  that  striking  clinical  condition,  acute  gonorrheal  cys- 
titis, may  In*  accepted  as  [nirely  gonoccx'eal  in  origin ;  wliile  nearly  all 
the  subsequent  chronic  numifestatious  in  the  bladder  are  due  to  sec- 
ondary infection  by  those  bacilli  coli  and  [lyogenic  cocci  that  every wlmi 
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*  Chute  (Boston  Afed.  and  Surgical  Jour.f  1908,  civil i,  569)  has  collected  and  re* 
ported  cases  of  alkaline  Imcteriuria  and  mild  infections  due  to  Staphylococcus  pyogcmes 
albus.     No  ammouiacal  fcnneiitntion  occurs  in  tbcse  cases. 
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follow  in  the  wake  of  the  gonococcus  to  p(»rix;tiiato  the  inflanunatious 
inaugurated  by  it 

Gonocoeeic  pyelo-nephritis  is  usually  an  intense  process  excited  by 
urethral  retention.    It  is  very  rare.^ 

BacilliiB  typhoeoB. — It  is  only  within  the  last  decade  that  the 
importance  of  the  bacillus  typhosus  in  urinary  infection  has  been  ap- 
preciated. According  to  the  studies  of  Richardson  ^  and  Gwyn,*  typhoid 
Ucilli  appear  in  the  urine  during  the  second  and  third  weeks  of  the 
fever.    Typhoid  bacteriuria  occurs  in  from  15  per  cent  to  30  per  cent 
of  all  cases  of  typhoid.     Grave  pyelo-nephritis  is  rare,  and  while  the 
f*acilli  usually  spontaneously  disappear  from  the  urine  they  may  remain 
for  years.    Typhoid  bacilluria  is  peculiarly  amenable  to  treatment.    The 
urine  is  acid  and  closely  resembles  that  of  Bacillus  coli  bacteriuria. 
Cystitis  is  extremely  rare. 

ROUTES   OF   INVASION 

Bacteria  may  reach  the  interior  of  the  urinary  tract  by  one  of  four 
^"^Dutos  (Rovsing) : 

1.  From  the  urethra — ascending  invasion. 

2.  From  the  kidney — descending  invasion. 

3.  By  irruption  of  a  neighboring  focus. 

4.  By  the  circulation — indirect  invasion. 

Pathologists  are  still  at  odds  as  to  the  j)re(lominating  importance  of 
^^ny  one  route  over  any  other.     For  the  first  observers,  Pasteur,  Bou- 
^:?hard,  and  others,  the  urethra  was  all-important.     Then  Rovsng,  Mel- 
^•hior,  and  Bastianelli,  while  still  attributing  the  majority  of  cases  to 
^he  urethra,  recognized  a  renal  origin  for  some  cases.    Albarran,  Ilalle, 
and  Legrain  hint  that  descending  infection  is  more  common  than  is 
^nerally  believed.     Infection  through  the  blood  or  the  lymphatic  cur- 
rent has  been  made  by  most  autliors  tlie  sjx^cial  attribute  of  the  tubercle 
bacillus,  but  Reymond  *  and  Van  Calear  °  believe  that  the  bacillus  coli 
passes  directly  out  of  the  rectum  and  in  tlirough  the  bladder  when  there 
is  constipation  or  other  intestinal  obstruction.     In  tlie  present  state  of 
our  knowledge  it  is  not  possible  to  reconcih>  tliese  opposing  views,  and 
in  our  consideration  of  the  various  routes  of  invasion  it  will  be  more 
practical  to  confine  ourselves  as  strictly  as  ]X)ssil)Ie  to  the  clinical  as|x?ct 


*  Ravogli  has  reported  two  cases  and  coIIect<Hl  others  in  Am.  Jour.  Urol.,  November, 
1906. 

^Jour.  of  Exper,  Med.,   1898,   iii,  349,  and    1899,  iv.    Jour,  of  Mass.  Aaa*n  of 
Boards  of  Health,  1899. 

*John  Hopkins  Hosp.  Bull.,  1899,  x,  109. 

•  Guyon's  Annales,  1893,  xi,  253  and  343. 
»/6id.,  1899,  xvii,  1253. 
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of  affairs.      It  seems  improbable,   however,  that  normal  epitheliunu 
whether  renal  or  intestinal,  transmits  living  bacteria. 

Urethral  or  Ascending  Invasion. — The   three   methods  br 
which  microbes  may  ascend  from  the  urethra  are : 

1.  Through  instrumentation. 

2.  By  extcnsi(m  upward  of  a  urethral  inflammation. 

3.  By  si)ontaneous  asct^nsion  of  the  urethral  bacteria. 

1.  The  passage  of  an  instrument  into  a  clean  bladder  is  a  frequent 
cause  of  cystitis.     The  gentle  passage  of  a  smooth,  soft,  clean,  instru- 
ment through  a  noruial  canal  into  a  healthy  bladder  never  causes  cr^ 
titis.     Perhaps  bacteria  are  carried  into  the  bladder  by  everj'  instru- 
ment.   Perhaps  nuniercnis  pathogenic  germs  are  often  introduced  in  thi* 
manner.     But  exix?riment  and  experience  unite  to  proclaim  that  the 
healthy  bladder  is  thoroughly  able  to  sweep  itself  clean  of  these  enemie*. 
Whether  the  germs  come  from  a  dirty  catheter,  or  from  an  inflamed  ^^ 
a  normal  urethra,  the  bladder  may  be  protected  from  them  by  the  propVi* 
ylactic  injeeton  of  nitrate  of  silver.     But  this  is  not  enough.     Tl^^ 
bladder  may  be  thus  protected,  but  not  so  the  posterior  urethra.    Not  '•^'^ 
mention  the  gono(»occus,  any  of  the  sjx?cific  bacteria  enumerated  alMiv^    ^ 
can  take  root  in  the  prostatic  portion  of  the  canal  if  only  the  soil  is  su::^* 
ficiently  harrowed  to  receive  the  seed.     Contusion  or  abrasion  by  x\m     ^ 
rough  passage  of  an  instrument  often  suffices,  and  if  the  bacteria  a 
at  hand,  if  a  posterior  urethritis  is  lighted  up,  if  this  posterior  u 
thritis  extends  to  the  bladder  and  even  to  the  kidneys,  the  heavy,  nmgh 
unskilled  hand  of  the  surgeon  is  to  hlanie.     No  man  with  a  general  ex- 
I)erience  can  fail  to  s(»e  that  an  infinite  gentleness  with  a  modicum  o: 
cleanliness  s])ares  the  i)osterior  urethra  many  woes  into  which   it   i:* 
plunge<l  by  the  proud  jM)ssessor  of  an  infinite  cleanliness  with  only  a 
modicum  of  g(»ntl(»ness.     It  is  not  for  me  to  deprwiate  cleanliness — the 
cleaner  you  are  the  better;  but  the  gentler  you  are  the  best.     A  gentle 
catheterization  follower!  by  an  antiseptic  irrigation  d<H*s  not  cause  any 
inflammation,  unless  the  ])rostate  is  already  inflamed  or  considerably  con- 
gest(»d,  unl(»ss  the  vesical  |m>w(ts  of  n^sistance  an*  greatly  lowered,  or 
unless  there  are  gonoc(K*ci  about. 

2.  Infection  of  the  urin<'  by  <lir(H*t  extension  of  an  anterior 
urethritis  backward  is  met  with  clinically  only  in  gonorrhea  and 
stricture. 

3.  AVIietln'r  the  bacteria  <>f  tlie  uninflanied  anterior  urethra  can 
ascend  to  tli<'  i)bMbier  in  t*tic<'  of  the  urinary  stream  is  a  question  not  yet 
deflnitely  decided.  Certainly  tliey  may  ascend  a  short  distanci»  along 
the  anterior  nretlira,  for  tliey  have  Imimi  found,  in  a  certain  proi)ortion 
of  cases,  at   varyinir  depths   in  tlie  canal.     Paladino-Blandini  *   found 


^(iui^nn's  Antiahs,  I'.MM).  xviii,  1009. 
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bat  if  pure  cultures  of  the  Staphylococcus  aureus,  the  Bacillus  typhosus, 
ad  the  "  bacillus  of  green  pus  "  were  placed  within  the  meatus  uri- 
irius  of  the  guinea  pig,  these  bacteria  could  usually  be  found  in  the 
dney  at  the  end  of  twenty-four  hours  in  the  male,  and  at  the  end  of 
rty-eight  hours  in  the  female.  These  experiments  suggest  that  per- 
ps  even  immobile  bacteria  may  travel  against  the  urinary  stream  in 
lall  numbers,  at  least,  and  that  the  bladder  and  even  the  kidney  may 
us  be  invaded  at  any  time.    But  before  accepting  such  a  theory,  with 

its  startling  possibilities,  we  must  await  confirmation  of  Paladino- 
andini's  experiments  by  other  observers. 

With  stricture  of  the  urethra  the  combination  of  obstruction  and  in- 
*tion  is  particularly  favorable  to  the  ascent  of  bacteria  and  the  pro- 
ction  of  inflammation. 

Benal  or  Descending  Invasion. — Without  stopping  to  debate 
3  question  whether  or  not  the  healthy  kidney  can  transmit  living  bac- 
•ia  in  any  numbers  without  injury'  to  its  secreting  structure,  we 
ly  accept  as  proved  clinically,  notably  in  the  case  of  the  typhoid 
cillus,  the  fact  that  bacteria  may  enter  the  urine  in  great  numbers 
>ni  a  kidney  clinically  sound.  Tliere  is  strong  evidence  for  the 
lief  that  in  the  course  of  the  various  infectious  diseases,  even  in 
berculosis,  bacteria  are  commonly  transmitted  by  the  kidneys  with- 
t  leaving  any  appreciable  trace  of  their  passage  through  those  organs. 
hen  the  kidneys  are  inflamed  their  bacterial  output  is  still  less 
ubtful. 

It  has  been  shown,  moreover,  by  Carle,  Posner  and  Lewin,  Lesage 
id  Macaigne  (c/.  Melchior,  Rovsing,  Van  Calcar,  Albarran,  Halle,  and 
*grain),  that  any  coprostasis  or  constipation  enhances  the  virulence 

the  bacillus  coli  in  the  intestine  and  causes  these  germs  to  leave  the 
testine  in  great  numbers.  A  certain  niunl)er  of  these  bacteria  reach 
e  urine,  presumably  by  excretion  from  the  kidney.  It  is  the  prevail- 
g  tendency  nowadays  to  attribute  the  six)ntanoou8  infection  of  pros- 
tics  to  this  cause,  and  hence  great  stress  is  laid  upon  keeping  their 
»wels  clear  to  avoid  this  possible  source  of  danger.  Direct  extension  of 
parietal  inflanunation  from  kidney  to  ureter  and  from  ureter  to  bladder 
•curs  only  in  tuberculosis. 

Irruption  of  a  Neighboring  Focus. — Tlie  opening  of  an  ex- 
aneous  abscess  into  the  urinarv  channels  is  rare.  Perinej)hritic, 
jrityphlitic,  and,  in  the  female,  ])elvie  al)seesses,  may  so  rupture. 

Invasion  from  the  Circulation. — In  8])ite  of  the  contentions  of 
an  Calcar  and  a  few  others,  the  great  body  of  authors  is  united  in 
mying  that  bacteria  reach  the  urinary  ehanuels  by  emigrating  froui  the 
?neral  blood  stream  through  the  wall  of  ureter  or  bladder.  It  is  gen- 
•ally  admitted  that  only  the  tubercle  bacillus  may  gain  access  to  the 
rostate  from  the  lymphatics. 
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ACCESSORY    CAUSES    OF    INFLAMMATION 

From  a  consideration  of  the  facts  briefly  noted  in  the  preceding 
paragraphs  one  is  tempted  to  wonder  not  that  the  urinary  organs  become 
infeeted,  bnt  that  they  Oijcaiit?  the  infection  that  forever  threatens  tliem 
bijth  from  above  and  from  Ixduw,  If  e%'ery  infectii>ni3  di!!>ease,  every 
inflammation,  every  con.stipatic^n  sends  its  myriad  of  bacteria  to  tlie 
kidneys ;  if  every  colony  of  germs  dei^sited  within  the  meatus  may  send 
its  scouts  upward  as  far  as  the  kidney,  it  requires  soine  stretch  of  the 
imagination  to  call  the  upper  urinary  tract  aseptic^  and  it  encourage* 
a  belief  in  the  bountiful  tlispensations  of  Providence  to  find  that  the 
bladder  and  kidneys  are  nnt  jjerp^ually  inflamed.  Yet  there  ia  another 
equally  im]iortant  side  to  the  picture.  We  have  men  the  perpetual  in- 
ciirsiona  of  the  enemy :  let  us  look  at  the  measures  Nature  has  taken  to 
repel  them — or,  to  use  a  more  striking  metaphor — we  have  seen  tlie 
|ieri>etual  sowing  of  the  seed ;  let  us  now  enusider  the  soil,  its  natural 
fertility,  and  tlie  means  by  whicli  it  is  rendered  more  or  less  fertile,  re- 
membering that  however  rirh  the  seed  it  cannot  grow  u^Xin  a  barren 
spot. 

In  its  normal  condition  the  urinary  tract  is  an  unfavorable  soib 
The  walls  of  the  chaimels  are  smooth,  protected  by  a  thick  layer  of 
epithelium,  and  constantly  irrigated  by  the  urinary  stream.  It  is  prob- 
able tliat  the  renal  epitheliuiu  possesses  a  bactericidal  pjwer,  and  it  is 
quite  possible  that  the  vesical  epithelium  possesses  the  same  |x>wer  to  a 
less  extent  (Van  Calear).  Certainly  the  bladder  shows  a  marvelous 
resistance  to  infectiou  so  long  as  its  mechanical  functions  are  not  inter- 
fered with,  ifany  and  many  a  man  lives  for  years  with  a  kidney  pour- 
ing down  a  coutiimal  stream  of  f<nd  pus  and  bacteria  into  his  bladder, 
and  yet,  so  long  as  that  organ  can  ]>erform  its  functions  properly,  so  long 
as  there  is  no  obstruction  to  urination,  the  bladtk^r  suffers  even  less  from 
the  putrid  stream  flowing  through  it  than  w<ndd  the  integument  under 
sitjiilar  eircunistaiices.  Rut  let  an  obstruction  to  nrinaiion  arise,  let 
the  bladder  become  overstrained  and  eongested  in  its  fight  against  a 
stricture,  let  a  ]iool  of  residual  urine  collect  Ixdiind  a  bypertrophied 
prostate,  and  inflamujatiuu  at  once  results. 

We  have  seen  that  most  bacteria  arc  not  of  themselves  able  to  cause 
a  urinary  iuflaimuatitm.  Tudeed,  the  gonoci*ccuH  and  the  tuberele  bacib 
lus  are  quite  unitpie  in  tht^ir  capacity  for  causing  an  inflammation  wirh- 
out  any  accessory  lesions,  and  yet  even  they  are  not  above  availing  them- 
selves of  accessory  lesious  when  these  exist.  No  olhrr  harifrium  mn 
take  root  and  fuulliphf  in  (he  urinarif  frrfci  rwh'ss  (he  soil  upon  which  it 
flourishes  is  vongesi^d.  Congest  inn  is  the  ]dow^  that  prepares  the  soil 
to  rec^eive  the  seed.  This  congestirm  may  be  acute  or  chronic.  If  acute 
it  may  be  per[>etuated  by  the  bacteria  once  tliey  have  lodged.     It  ap- 
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pears  under  several  clinical  forms,  of  which  the  chief  ones  may  be 
enumerated. 

Bacteriuria  is  commonly  perpetuated  by   a  renal   or  a  prostatic 


Cystitis  is  usually  kept  up  by  retention  (prostatic  hypertrophy,  stric- 
tnre)  or  stone  or  tumor.    It  may  be  set  up  by  trauma. 

Pyelo-nephritis  is  usually  kept  up  by  retention,  stone,  or  tumor.  It 
may  be  set  up  by  trauma. 

The  predisposing  causes  of  bacteriuria  are  so  special  that  they  are 
best  considered  in  the  section  devoted  to  that  disease.  The  predisjwsing 
causes  of  cystitis  and  pyelo-nephritis  are  retention,  stone,  and  tumor. 
That  stone  and  tumor  should  cause  congestion,  ulceration,  and  in  various 
ways  undermine  the  resistance  of  the  epithelium  is  no  strange  matter. 
But  these  conditions  are  special  and  none  too  common,  while  retention 
of  urine  is  such  an  all-pervading  cause  of  inflammation  that  it  must  be 
broadly  though  briefly  considered  here. 

Betention. — The  cause  of  retention  of  urine  is  commonly  a  urethral 
obstruction,  and  the  urethral  obstruction  is  commonly  due  to  organic 
stricture  or  to  hypertrophy  of  the  prostate.  It  is  true  that  "  stricture 
and  prostate  "  does  not  cover  all  the  ground.  Thus  retention  may  be 
<lue  to  vesical  paralysis  without  any  obstruction  whatever,  or  the  ob- 
struction may  be  ureteral  and  not  urethral,  or  even  if  the  obstruction 
be  urethral,  it  may  be  due  to  other  causes — to  congenital  tightness  of 
prepuce  or  meatus,  to  stone,  to  spasm,  to  tumor;  but,  allowing  all  these 
exceptions,  the  overwhelming  majority  of  retentions  are  due  to  urethral 
stricture  or  to  prostatic  hypertrophy.  These  are  the  cases  that  we  meet 
in  practice,  with  a  well-defined  set  of  congestive  and  inflammatory  symp- 
toms affecting  the  upper  urinary  organs  throughout. 

Effect  upon  the  Bladder — The  first  effect  of  any  urethral  obstruction 
is  that  the  bladder  is  strained  in  the  effort  to  empty  itself.  This  strain 
implies  congestion,  and  as  the  obstruction  in  the  cases  with  which  we 
are  dealing  is  always  chronic  and  usually  progressive,  so  is  the  strain 
and  with  it  the  congestion,  chronic  and  ])rogr(\ssive.  The  bladder  is 
pushed  to  the  last  extremity.  In  struggling  to  overcome  the  obstruction 
it  undergoes  compensatory  hypertrophy ;  it  gives  all  its  reserve  force  to 
this  end,  and  if  other  enemies  appear  in  the  sha|)e  of  an  invading  horde 
of  bacteria  it  is  no  longer  in  so  fit  a  condition  to  expel  thorn  as  it  should 
l)e.  Yet  it  usually  escajx^s  infection  until  its  muscle  has  been  sufficiently 
overcome  to  permit  the  accumulation  of  a  pool  of  residual  urine.  This 
is  the  burden  that  cannot  be  borne.  The  bacteria  now  arriving  find  a 
safe  harbor  in  the  residual  pool.  I  Fere  they  settle  and  multiply.  They 
have  leisure  to  work  at  the  congested  bladder  wall,  and  if  they  are  am- 
moniogenic  the  irritating  changes  they  produce  in  the  urine  aggravate 
the  inflammation  to  a  marked  degree.  Clinically  a  chronic  alkaline 
23 
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cystitis  IS  infinitclv  more  severe  tlian  a  ehrrmie  acid  nystitis,  unle 
cyst  i tin  Ix*  til  I  K"r CM  I  Ian 

FroiM  this  brief  review  it  will  lie  olj^^rved  that  the  bacteria  are  \ 
the  mod  essenfial  agents  of  infection.  They  ilr*  no  hartn  in  the  urini 
tract  iiintii  some  adventitious  cause  c<jmes  to  prepare  the  soil  for  th 
growth*  Unless  the  pretli8|>i>sing  eonse  in  tlaTC  wo  inflammation  occi 
While  the  predisposing  cause  iw^rslstt*  an  inthninnati^m  may  indeed 
cnrtMl^  hut  there  is  no  assurance  that  it  will  luit  rrUipse.  T4»  cure 
patient  ahsohitely  aud  pcrimmently  of  his  indaunuation  the  predi9| 
in^  cau«e  must  lie  reuioved.  This  done,  the  hladder  will  quickly  ( 
pose  at  the  liacteria.  This  is  the  ijuintessence  of  urinary  therapeuti 
to  prevent  inflamniation  avoid  trauma;  to  cure  inflammation  relii 
re  tent  ton. 

Effect  Epon  the  Kidneys^-^Tljc  effects  of  retention  upon  th©  kidn< 
may  lie  summed  up  hriefly.  These  organs  become  congested  with  i 
bladder,  pfirtly  by  a  n^flex  nervous  mechanism,  but  chiefly  hy  tlie  heig 
ened  urinary  pi-casurc  transmittcfl  from  the  bladder  to  the  ureter,  t 
pelvis,  and  the  kidney  itself.  In  these  eases  of  **  stricture  and  prostat 
that  we  are  studying  the  jire.ssure  increases  sluw^ly  through  a  space 
weeks  or  mouths,  llenct^  there  is  counuonly  little  or  no  disrention 
ureters  or  kidneys  until  absolute  retention  is  reached.  But  all  1 
while  there  is  a  chrouic  congestion,  causing  in  the  ureters  an  infla 
niatory  sclerosis  comparable  on  a  small  scale  to  that  met  with  in  i 
bladder,  while  in  the  kidney  the  sclerosis  resulting  from  long-contini 
congestion  takes  tiie  form  of  a  chronic  nephritis.  The  kidneys  are  tl 
pennanently  danmgeti.  A  certain  projiortion  of  the  excreting  epithelii 
is  destroyed,  and  the  remainder  is  forced  to  excessive  work  by  tliis  vi 
hiss.  Thus  the  kidn(*vs  are  as  ready  as  the  bladder  to  iM^come  bacteria 
inflamed.  If  now  an  inthinuuatiHn  flares  up  in  the  residuum  of  the  < 
fond,  the  kidney  falls  an  easy  prey  to  it  Yet  even  here  evidence 
a  c<*ns€^rvative  effort  on  the  ptirt  of  the  kidneys  is  not  wanting,  1 
kidney  docs  not  liecome  dilated  unlil  the  state  of  chronic  complete  ret 
tion  has  been  reached^  and  it  is  a  noteworthy,  clinical  fact  that  ux 
the  kidney  1x*cotucs  so  dilatnl  and  pouched  that  it  has  its  own  has  ft 
it  dtits  not  usually  become  infected  by  animoniogcnic  bacteria.  It  n 
fall  a  prey  to  bacillus  coli  infection  of  a  light  catarrhal  sort  in  its  eni 
days  of  infection,  Ijut  it  is  not  attacked  by  the  bacteria  of  ammonia* 
cystitis  until  it  provides  a  special  nook  for  their  ninltiplication,  Th 
we  frequently  encounter  cases  of  the  most  violent  annnoniacal  cysti 
complicated  by  pyelo-nephritis,  it  is  true,  hut  acid  pyelo-ncphritis  of 
comparatively  I>enigii  character.  Or  the  reverse  of  the  picture  is  see 
a  pouched,  siip]nirating»  disintegrated  kidney  piuring  its  multitude 
bacteria  through  the  hladfler,  which  latter  is  affected  little  or  not  at  I 
because  it  is  fully  able  to  empty  itself. 
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tnmientation.— Hough  instrumentation  may,  by  bruising  the 
the  bladder,  light  up  a  prostatitis  and  perhaps  some  cystitis ;  but 
itis  18  only  caused  indirectly  and  will  be  of  short  duration  unless 
ber  cause  of  inflammation  steps  in  to  perpetuate  it.  The  cystitis 
yy  instrumentation  in  cases  of  stricture,  hypertrophied  prostate, 
ler  paralysis  is  started  by  the  instrument  and  perpetuated  by  the 
a. 

there  is  one  type  of  urinary  infection  caused  by  instrumentation 
petuated  by  retention  that  is  of  peculiar  interest.  This  is  the 
Q  of  a  bladder  in  acute  post-operative  retention.  Here  every- 
i  the  urinary  organs  is  normal,  but  the  patient  cannot  empty  his 
because  of  cutoff  spasm.  Such  cases  are  readily  infected  by  the 
,  and  they  remain  infected  so  long  as  the  retention  persists.  But 
Q  out  of  bed,  passing  their  own  urine,  and  the  cystitis  abates 
Bonsly. 


CHAPTER   XXXI 

THE   TREATMENT   OF  URINARY  INFECTIONS  AND 
INFLAMMATIONS 

So  closely  connected  and  so  often  confused  are  bacteriuria,  cystitb, 
and  pyelo-nephritis,  and  so  many  points  of  treatment  do  they  posaett  in 
common,  that  it  is  convenient  to  group  here  their  general  therapeutic 
features,  and  to  refer  back  to  them  in  the  succeeding  chapters  in  such  i 
way  as  to  impress  upon  the  surgeon  the  necessity  of  taking  a  broad  view 
of  the  whole  field.  Thus,  without  losing  sight  of  the  particular  det^b 
proper  to  each  case  and  to  each  disease,  he  may  appreciate  what  might 
be  termed  the  Principles  of  Urinary  Therapeusis  applicable  alike  to  the 
prevention  and  the  cure  of  inflammation  of  the  upper  urinary  tract. 
The  subject  may  be  subdivided  into  Prophylaxis,  Palliative  Treatment, 
and  Kadical  Treatment. 

PROPHYLAXIS 

Clinically  speaking,  the  prevention  of  urinary  infection  presents 
itself  under  thn»e  as]x?cts : 

1.  The  j)revonti()n  of  spontaneous  infection  when  some  disease  of 
the  urinary  orpins  (notably  prostatic  retention)  renders  them  especiallv 
liable  to  l>econu'  inflamed. 

2.  Tli(»  j)revention  of  infection  from  urethral  instruments. 

8.  Th(»  prev(»ntion  of  infection  during  or  after  oixi^rations  upon  the 
urinary  organs. 

1.  The  Prevention  of  Spontaneous  Infection. — Since  spon- 
taneous infection  of  the  urinary  orjj;ans  does  not  occur  unless  these 
organs  an»  made  vulncTablc  by  the  action  of  some  predisposing  cause, 
the  ideal  ]m'ventivc  is  the  removal  of  such  a  cause.  Thus  the  removal 
of  stone,  stricture,  or  tnnior  saf(»guards  the  bladder  and  kidneys.  But 
in  many  cases,  notably  in  prostatic  hy]K»rtrophy,  such  radical  treatnieni 
may  well  s(»ein  more  foriniclabh*  than  the  disease  itself.  Then  the  pa- 
tient must  Ih^  forewarned  of  the  constant  dang(»r  of  infection,  and  fore- 
armed against  it  by  instructing  him  in  the  rules  of  what  we  have  else- 
where terine<l  Pr<>statie  Hygiene.  He  must  model  his  every  movement 
on  the  avoidance  of  ccmgestion  and  excess  by  moderation  in  diet,  ejier- 
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cm,  and  exposure,  by  regulation  of  the  bowels,  by  regular  catheteriza- 
tion, if  necessary,  and  with  it  urinary  antisepsis.  The  details  of  this 
manner  of  life  have  already  been  considered  (p.  308). 

2.  The  Prevention  of  Catheteral  Infection.— If  there  is  one 
disease  to  which  the  tenn  surgical  is  attached  with  opprobrium — viz., 
the  surgical  kidney — it  is  because  of  the  gross  carelessness  shown  by 
many  surgeons  in  urethral  instrumentation.  Cathcterism  is  such  a  vul- 
gar operation  and  the  bladder  and  kidneys  resist  infection  so  sturdily, 
that  many  a  surgeon  never  learns  to  be  gentle  and  soon  forgets  to  be 
elean — ^for  in  the  urethra  cleanliness  is  next  to  gentleness — so  that  when 
ti«  encounters  a  bladder  or  a  kidney  whose  resistance  is  weakened,  he 
>^it8  the  necessary  precautions,  and  if  a  surgical  kidney  results  from 
t>  is  eatheterism  it  results  indeed  from  his  own  act.  The  precautions 
^nth  which  urethral  instrumentation  should  be  surrounded — cleanliness 
tiefore  operation,  gentleness  during  it,  and  antisepsis  after  it — have  been 
detailed  (p.  301).  As  we  have  suggested,  these  precautions  may  often 
k  e  disregarded  with  impunity.  If  the  urinary  channels  are  entirely 
fcealthy,  the  gentle  introduction  of  a  catheter  may  do  no  harm,  even 
though  scant  attention  be  paid  to  cleanliness.  If  the  anterior  urethra 
5s  inflamed,  an  indiscreet  eatheterism  will  result  in  prostatitis  and  epi- 
didymitis far  oftener  than  in  cystitis.  A  clumsy  or  rough  maneuver 
will  have  the  same  result  But  if  there  is  predis|X)sing  disease,  reten- 
tion, paralysis,  stone,  or  tumor,  the  minutest  precautions  often  fail  to 
prevent  infection  of  the  bladder  and  kidneys.  In  these  cases  every  de- 
tail of  gentleness,  cleanliness,  and  antisepsis  must  be  observed,  not  for- 
getting the  so-called  urinary  antisej)tics. 

3.  The  Prevention  of  Operative  Infection.— See  p.  821. 

PALLIATIVE   TREATMENT 

In  the  treatment  of  infection  of  tlic  urinary  tract  some  measures 
are  employed  purely  for  the  purix)se  of  alleviating  symptoms.  Many 
others,  however,  hold  an  intermediate  ]X)sition,  as  it  were.  They  are 
sometimes  palliative,  sometimes  curative.  Thus  the  cure  of  a  bac- 
teriuria  may  often  be  accomplished  by  means  that  would  only  alleviate  a 
chronic  cystitis.  Again,  a  cystitis  l)ehind  a  hypertrophied  prostate  may 
perhaps  be  eflFectually  cured  by  urinary  antise])tics,  yet  so  long  as  the 
prostatic  obstruction  is  not  removed  the  imminent  danger  of  relapse  re- 
mains, and  in  course  of  time  the  inflammation  will  doubtless  recur,  so  that 
the  cure  is  often  only  a  temporary  one — a  palliation,  not  an  absolute  cure. 

Thus  we  class  as  palliative  measures  all  forms  of  treatment  that 
have  for  their  object  the  reduction  of  inflammation,  even  though  they 
may  in  certain  cases  eflFect  complete  an<l  permanent  abolition  of  the  dis- 
ease.    These  palliative  measures  may  be  classed  as — 
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1.  Anodynes,  Balsamies,  Alkalies. 

2,  Local  Urinary  Aiitiseptic*8, 

3.  General  Urinary  AntisepticSt 

4,  Diluenti?» 

L  Anodynes,  BalsamicB,  Alkalies,— Anodynes. — Whatever ptin 
irt  associated  with  renal  indiuiirnation.s  i.s  n<>t  caiLsed  by  any  eonwntrt- 
tion  or  acidity  of  the  urine.  But  tlie  pain  of  cystitis  i&  often  consict 
erably  increased  by  a  concentrated  irritating  urine^  and  the  paiiii  irf 
urethritis  even  more  so.    But  of  all  the  drii^-  '     ed  tn  ndieve  Xhim 

pains  anodynes  are  the  least  desirable,     Tbi;  -«♦  no  beneticia]  in* 

flnence  except  by  giving  rest  and  allaying  spasm.  In  acute  oonditinn-i 
it  may  l»e  necessary  Uy  use  tbeni,  bnt  in  ehrimi<'  emiditions  tbey  should 
be  stndioasly  avoided,  and  nst»d  if  at  all  only  with  the  ci»nstHnt  purpij*? 
of  dropping  thcni  at  tlie  earliest  p4jH5sible  monient. 

Balsamics — ^BalsamicH  are  more  nsefnl.  They  exhibit  mild  aiifi- 
septie  ami  anodyne  qualities  in  intlaiiimatinns  of  the  urethra  and  pr<w 
tate,  but  they  are  of  little  use  in  inflammations  of  the  urinary  organs 
Kenal  inflammations  are  not  modified  by  thrm,  and  vesical  inflninam* 
fious  are  only  inlhienetHl  inasmuch  as  the  jirostate  shares  in  thi*  diMrase, 
Hence  the  cystitis  of  gonorrhea  or  of  hy|iertrophy  of  the  prostiite  is  more 
iufl!ienced  by  balsaniies,  as  a  rule,  than  any  oilier  form  of  the  disease. 
Their  virtues  have  bcM.^n  discussed  in  Chapter  XIX, 

Alkaliei* — Alkalies  have  a  more  direct  bearing  upon  the  urinary 
organs  proj)er.  Tbey  rt-ndtT  service  in  the  treat meut  of  all  forms  of  eynr 
titts,  (1)  by  overcoming  hyperacidity  of  the  urine;  (2)  by  diluting  the 
urine  by  virtue  of  their  diuretic  properties;  (3)  by  a  slight  antiM*{itic 
intluence.  The  advantage  of  reducing  the  urinary  acidity  is  notable 
even  in  alkaline  cystitis,  for,  unless  there  is  armnuniacal  pyelitis  as  well 
(which  is  unusual),  the  urine  when  it  reaches  the  bladder  may  be  suf- 
ficiently acid  to  irritate  the  iuHamed  mucous  mendirane  with  wdtich  it 
eotijes  in  contact.  Neutral izatiou  of  this  acidity  eliminates  the  irrita- 
tion without  increasing  any  tendency  to  ammoniacal  inflannnatioi] 
which  may  exist.  Indeed,  tlie  fc<*bJe  autiseptie  property  of  tlu«  alkalies 
helps  to  diminish  the  inflammation  of  any  mucous  membrane  with 
which  they  come  in  contact.  The  diuretic  property  of  the  alkalies  it 
further  useful  in  preventing  undue  concentration  of  tlie  urine  and  in 
assuring  a  free  urinary  outflow.  The  special  properties  of  the  alkalies 
most  frequently  used  have  been  considered  in  Chapter  XIX. 

To  sum  up:  Anodynes,  balsamics^  and  alknlies  arc  useful  in  the 
treatment  of  urethritis,  prostatitis,  and  cystitis.  Their  purjK>se  is  to 
lessen  the  disagreeable  sjmiptoms  of  these  diseases  and  to  render  tli^ 
urine  iunoeuous.  The  more  chronic  the  iuflanumition  the  k'ss  servi^l^ 
able  are  these  remedies.  They  may  sometimes  eifeet  a  cure^  but  «PI> 
usually  relied  upon  merely  as  adjuvants  to  local  treatment* 
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2.  Local  Urinary  Antiseptics.— Topical  applications  to  the  ure- 
thra and  bladder  have  long  been  employed  in  the  treatment  of  inflam- 
mations of  these  organs.  Recently  lavage  of  the  inflamed  kidney  pelvis 
has  been  advocated.  Although  enthusiastically  supported  by  certain 
surgeons,  it  has  not  yet  passed  the  experimental  stage  (p.  392).  We 
shall  therefore  confine  our  remarks  here  to  those  antiseptics  that  have 
l>een  found  useful  in  the  bladder. 

Ktrate  of  Silver. — Of  the  older  applications  nitrate  of  silver  is  the 
test,  and  among  the  newer  ones  it  stands  in  the  first  rank.  It  is  em- 
JDloyed  by  instillation  or  by  irrigation.  Whatever  the  method  employed, 
t:he  strength  of  the  solution  should  be  carefully  graduated  according  to 
t:he  sensitiveness  of  the  patient  Some  patients  cannot  endure  nitrate 
^f  silver  except  after  a  prolonged  course  of  preparatory  treatment.  The 
3)revailing  practice  of  disregarding  the  patient's  sensitiveness  and  burn- 
ing him  cruelly  with  each  injection  cannot  be  too  strongly  condemned. 
Tubercular  cystitis  is  made  worse  by  nitrate  of  silver. 

Irrigations  are  chiefly  employed  for  the  general  cystitis  of  prostate, 
stone,  or  tumor.  Instillations  are  generally  more  serviceable  in  pos- 
terior urethritis  and  in  acute  cystitis.  When  irrigations  are  employed 
the  first  strength  should  be  between  1 :  20,000  and  1 :  10,000.  If  the 
patient  bears  this  well,  the  treatment  is  reix?ated  daily,  or  on  alternate 
days,  increasing  the  strength  of  the  solution  by  about  one  third  each 
time.  This  course  is  followed  as  long  as  the  urine  is  rendered  clearer 
and  while  the  symptoms  are  diminishing.  But  any  evidence  of  irrita- 
tion, whether  by  an  increase  in  the  intensity  of  the  symptoms  or  in  the 
quantity  of  pus,  is  a  signal  that  the  dose  is  too  strong  or  too  frequently 
repeated.  The  next  irrigation  should  1x3  ])ostponed  a  day  and  adminis- 
tered in  less  strength  than  the  last;  or  it  may  seom  wise  to  change  to 
another  remedy,  or  to  administer  an  anodyne,  and  temporarily  to  desist 
from  all  local  treatment.  Although  the  tissues  grow  quite  rapidly  tol- 
erant of  stronger  solutions,  the  acticm  of  these  solutions  cannot  but  be 
intense  and  the  tissues  require  a  longer  time  to  react.  Thus,  solutions  of 
1 :  6,000  should  not  be  employed  oftener  than  every  other  day,  nor  solu- 
tions of  1 :  3,000  oftener  than  twice  a  week.  Many  patients  cannot  go 
higher  than  1 :  4,000,  while  others  take  1 :  1,000  without  serious  protest. 

Instillations  may  begin  between  1 :  2,000  and  1 :  1,200.  They  are 
employed  every  other  day  or  twice  a  week.  Two  or  three  visits  are  usu- 
ally required  to  accustom  the  urethra  to  the  drug,  which  may  then  be 
run  up  rapidly  to  1  per  cent  or  even  5  per  cent,  when  a  maximum  eflFect 
may  be  expected. 

In  acute  gonorrheal  cystitis  no  local  application  compares  with  an 
instillation  of  nitrate  of  silver.  In  other  forms  of  acute  cystitis  1  have 
not  found  it  remarkably  efficient.  In  chronic  cystitis  of  any  kind  it  is 
one  of  the  beat  of  local  applications. 
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Frotargol — ^Of  the  newer  sjTitlictic  silver  salts  protargul  seems  the 
most  useful.  1  have  eui ployed  arg^Tol,  argonin,  and  argeutamiu,  but 
with  iinsatisfaetory  results.  Priitarp>l  i^  most  useful  in  the  urethra, 
but  it  may  1x3  used  in  the  bladder  when  nitrate  of  silver  is  too  irritating. 
The  dose  by  instillation  is  froili  1  |Ter  cent  up  to  20  per  cent,  bcgiumng 
ai  tlie  low  fipire;  l>y  irriiration  from  1 :  1,000  to  5  per  cent. 

Potassium  Permanganate — This  dnvg  ia  to  the  urethra  what  the  silver 
salts  are  to  the  bladdca*.  In  the  latter  organ  pjtassiura  permangiuiate 
may  be  employed  when  nitrate  of  silver  irritates.  It  is  esjiecially  use- 
ful in  acute  cystitis  when  the  silver  instillation  fails.  It  is  employed 
only  by  irrigation.     I  have  used  it  in  strengths  varying  frona  1:8,000 

to  i :  ::m)oo. 

Boric  Acid, —  Bnric  acid  is  very  mildly  aseptic;  it  has  no  very  spe- 
cific action  upon  the  bladder,  and  yet  it  holds  a  place  in  bladder  lavage 
from  which  it  will  not  Ije  easily  dishulged.  This  is  on  aecotmt  of  its 
entire  innocuousuess.  It  may  Ije  placed  in  the  lunuls  of  the  patient  with 
the  assurance  that  it  will  do  him  a  tletiniLe  good  and  can  do  him  no 
harm.  As  far  as  I  know,  it  is  the  only  wash  that  can  lie.  intrusted  to  tho 
stupidest  patient  witli  entire  safety.  The  reason  of  this  is  that  even  in 
saturated  solution  it  is  entirely  unirritating.  The  saturated  (4  |ier 
cent)  solution  is  always  cmphmHl.  About  10  grams  of  the  crystalline 
Ivoric  acid  (pulverized  boric  acid  dissolves  less  rapidly)  is  mixed  w^ith 
200  c.c,  of  hot  water.  After  stirring  for  a  minute  or  so  Che  residue  is 
allowed  to  sink  to  the  l>ottom  and  the  solution  is  ready  in  sufficiently 
accurate  strength  for  all  practical  pur|x>ses. 

The  ease  with  which  the  boric-acid  solution  is  prepared  makes  it 
superior  to  salicylic-acid  solution,  Thiersch's  solution,  or  physiological 
salt  solution.  1  use  it  f<u'  all  uiechimicul  irrigating,  for  tlie  purpose  of 
cleansing  the  bladder  nnd  tilling  it  for  cyst<)Scopy^  stone-searching,  etc 
It  is  also  most  useful  for  the  ilaily  prophylactic  irrigation  of  prostatics. 
It  will  not  cure  cystitis^  but  it  hel[)S  to  prevent  it. 

Corrosive  suhlimate  is  useful  only  in  tulmrcular  cystitis  (p»  472). 
Carbolic  acid  is  not  suited  to  vesical  irrigations, 

3.  General  Urinary  Antiseptics.— Thus  far  we  have  been  con- 
cerned witli  remedies  wliose  s]»here  of  in  flue  nee  does  not  extend  ahc^ve 
the  lilaflder.  The  last  two  elasses  with  which  wv  shall  deal  relate  chietly 
Ui  rena!  inflammations,  thnngli  their  iulluence  may  be  marked  in  in- 
flauunatiou  of  tlie  bhnlder  as  well. 

Under  the  term  general  uriuury  antiseptics  I  mean  to  include  those 
remedies  wIiicIk  when  administered  l«y  the  mouth,  prorluee  such  changp 
iu  the  urine  as  to  render  it  a  germiciilal  fluid.  The  number  of  drugs 
that  exercise  this  influence  in  some  slight  degree  is  doubtless  very  great 
Several  of  the  alkalies  and  most  of  the  balsamics  already  enumerated 
give  the  urine  some  antiseptic  proijerties;  but  tb^  urinary  antisepaiji  of 
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tiese  drugs  is  overshadowed  by  the  stronger  influence  of  certain  remedies 
about  to  be  described.  The  four  chief  ones  are  hexamethylenamin,  saiol, 
benzoic  acid,  and  boric  acid. 

lezamethylenamiiL — The  ammonium  salt  of  formaldehyd  is  the 
most  valuable  drug  we  possess  for  combating  pyelo-nephritis  and  many 
other  urinary  diseases.  Unfortunately  it  is  sold  only  under  such  trade 
names  as  urotropin,  cystogen,  and  formin.  The  drug  was  introduced 
to  the  profession  by  Nicolaier/  and  it  is  to  him  that  we  owe  most  of  our 
bowledge  of  its  chemical,  physical,  and  physiological  properties.  Its 
most  notable  characteristics  are: 

1.  Its  action  is  almost  confined  to  the  urinary  organs. 

2.  Its  action  upon  the  urinary  organs  is  due  in  large  part  to  its 
splitting  up  under  the  influence  of  the  urinary  acids,  with  the  result 
that  formaldehyd  is  liberated  in  the  urine. 

3.  Its  alleged  effects  are  five:  antiseptic,  irritant,  antiphosphatic, 
antiuric,  and  diuretic 

Aniiseptu  Effects. — Hexamethylenamin  is  the  best  urinary  bacteri- 
cide we  possess.  Yet  it  is  not  infallible.  Sometimes  it  will  even  fail 
when  other  urinary  antiseptics  will  succeed,  and  it  will  often  fail  unless 
used  understandingly,  its  merits  appreciated,  its  deficiencies  recognized, 
and  its  limitations  defined. 

Hexamethylenamin  is  employed  in  bacteriuria,  in  pyelo-nephritis,  in 
cystitis,  and  in  posterior  urethritis.  In  the  treatment  of  bacteriuria 
this  drug  is  invaluable.  It  prevents  and  controls  almost  all  cases  of 
typhoid  bacilluria  and  pyelitic  coli  bacilluria.  It  may  be  necessary  to 
employ  it  to  the  limit  of  toleration,  even  in  doses  of  3  to  6  grams  a  day, 
in  order  to  control  an  existing  catarrhal  pyelo-nephritis;  but  once  the 
bacilli  have  been  driven  from  the  urine  tliey  may  he  kept  away  by 
smaller  doses,  which,  however,  may  have  to  be  continued  for  many  weeks 
in  order  to  prevent  recurrence.  In  vesical  bacteriuria  hexamethylena- 
min is  a  useful  adjuvant  to  local  treatment,  but  the  local  remedies  must 
be  depended  upon  to  effect  the  cure.  In  suppurative  pyelo-nephritis  its 
germicidal  virtues  are  again  of  the  utmost  value.  Suppurative  pyelo- 
nephritis is  commonly  encountered  only  after  it  has  reachexl  a  chronic 
state,  and  hence  little  good  may  be  expected  to  accrue  from  the  high 
initial  doses  that  prove  so  useful  in  overcoming  catarrhal  pyelo-nephritis. 
On  the  other  hand,  I  recall  at  least  four  or  five  cases  in  which  renal  sup- 
puration of  long  standing  and  some  severity  has  been  controlled  by 
small  doses,  0.5  to  2  grams  a  day,  administered  for  several  months. 

The  treatment  of  cystitis  and  posterior  urethritis  by  hexamethylen- 
amin does  not  at  first  sight  seem  entirely  rational.     The  drug,  though 

»  CentralbLf,  d,  med,  Wias,,  1894,  xxxii,  897.     ZeUschr.f,  klin,  Med,,  1899,  xxxviii, 
3aO. 
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aBtiseptic,  is  clistinctlv  irritfltiiitr^  and  is  therefore  less  likely  to  Lie  bene- 
ficial than  bnlsuniios  and  aii<Klyne.s.  In  atruiglitforward  eases  of  <'hranic 
posterior  urethritisj  and  in  casus  of  acute  cystitis  it  has  lieen  my  ex- 
l^rienee  that  hexatnethyleTiainin  does  more  liarm  than  go<>d.  ily  hap- 
piejst  exjK^riences  with  the  drug  in  this  euiiiiec^tioii  have  U.'on  (a)  in  pre- 
venting the  occurrence  of  cystitis  in  <»ld  men  reduced  tfi  catheter  life  and 
in  tlie  preventinn  of  catheteral  and  o])enitive  iiifeetinu  in  gt»ncral,  (6) 
in  prevenfini^  the  occur reiiee  uf  iiretliral  chill  or  suppres.sinn  Mf  urine 
after  the  pasnage  of  sounds  as  well  as  after  urethrotomies,  cystotomies, 
and  other  op^^rationis  on  the  urinary  organs,  and  (r)  in  conquering  that 
irritable  form  of  i^osterior  urethritii*  that  tlies  to  chills  and  swelled  tea- 
tides  e%'ery  time  any  attempt  is  made  at  local  trciitment.  The  singidar 
fretnlotn  fn^m  postojierativc  chill  and  Huppressitm  enjuye*!  by  my  pa- 
tients sinre  1  began  employing  it  as  a  jjropbylactic  has  led  me  to  use  it  as 
a  matter  of  ronfine,  1  administer  two  or  thrc?e  0.5-f»iram  tablets  tlic  day 
before  the  passage  of  a  sound  in  strirture  eases,  anil  tlie  same  dose  for 
two  days  lH*fore  every  operation  upon  the  urinary  organs.  As  hexa- 
methylenaniin  is  fonnd  in  the  in-ine  for  two  or  thrc^  days  after  ita 
administrah'on,  it  need  not  Ik*  resunuHl  until  the  second  day  after  ojier- 
atiou.  I  have  related  elsewhere  ^  several  striking  examples  of  its  action 
in  the  conditions  enumerated  above. 

Irrifafil  Effcrfi:^, — The  dosage  of  hexamethyleujnnin  is  detrrmined 
chiefly  by  its  irritating  pro{x*rties,  which  vary  with  each  individual,  and 
with  the  same  individual  at  different  times.  The  irritation  nmnifesta 
itscdf  under  four  forins:  (1)  Irritation  of  die  blad<ler,  (2)  irritation  of 
the  kidneys,  (-3)  digestive  irritation,  and  (4)  <*auterization  of  wound 
surfaces.  The  irriJation  of  the  neck  of  Ihp  bladder  is  much  the  more 
imiK>rtant,  This  it  is  that  marks  the  liinits  of  tolerance  1o  the  drug.  All 
obstTvers  are  agrc^ed  \\nv\  the  more  water  drunk  with  hexamethylenamin 
— i,  e*,  the  greater  the  urinary  dilution — the  leas  likely  it  is  to  irritate, 
I  have  known  l.T)  grams  a  <lay  to  cause  an  intense  strangury  within 
twenty-four  hours.  Yet  1  have  had  a  patient  take  4  and  5  grams  of 
this  drug  a  day  for  weeks  together  without  any  ill  effects,  and  Nietdaier 
states  that  certain  individuals  eau  take  0  to  10  grams  a  day.  The 
underlying  cause  of  these  jx^culiarities  is  not  known,  but  they  are  a 
warning  always  to  begin  administering  the  drug  in  small  quantities, 
not  to  increase  the  dose  without  at  the  same  titne  increasing  the  amount 
of  water  imlui>ed,  and  to  recognize  that  in  some  cases  the  limit  of 
toleranee  may  W  reached  U^fore  the  limit  of  efficiency  is  attained,  in 
which  casi^  the  drug  must  be  given  \\\\.  Yet  such  eases  are  quite  ex- 
ccptioiuil. 

Irrltatkm  of  Ut**  Itoliinjs,  shown  by  albuminuria  and  even  hematuria. 
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was  noted  experimentally  by  Nieolaier,  and  is  rarely  observed  in  the 
clinic.    Yet  this  form  of  irritation  is  most  unusual. 

Digestive  irritation,  shown  as  gastric  or  intestinal  irritation,  is  not 
uncommon.    It  may  usually  be  avoided  by  dilution  of  the  drug. 

Happily  there  is  another  not  less  interesting  side  of  the  question.  A 
certain  mild  irritant  eflEect  produced  by  the  drug  upon  the  kidneys  and 
the  neck  of  the  bladder  is  probably  the  cause  of  its  efficiency  in  certain 
eases.  Thus  a  light  renal  stimulation  may  well  be  one  element  in  the 
prevention  of  chill  and  acute  suppression  by  this  drug,  and  I  have  at- 
tributed the  few  cures  of  posterior  urethritis  that  I  have  obtained  by 
the  use  of  hexamethyleuamin  to  a  similar  stimulating  effect  upon  the 
neck  of  the  bladder. 

An  evidence  of  hexamethylenamiu  irritation  that  may  not  be  over- 
looked is  its  effect  ujwn  the  urine.  If  the  urine  is  hazy  with  pus  (e.  g., 
in  a  case  of  pyelo-nephritis  or  bacteriuria)  and  hexamethylenamin  is 
employed  in  sufficient  quantity  to  clear  the  urine,  the  irritation  may  be 
sufficient  to  provoke  an  epithelial  desquamation  that  clouds  the  fluid 
quite  as  much  as  before.  To  the  casual  eye  there  is  no  notable  change 
in  the  urine.  Yet  the  desired  effect  has  l)cen  attained :  the  urine  has 
been  cleared  of  its  pus,  and  is  now  clouded  witli  tlie  epithelial  exudate 
due  to  mechanical  irritation.  If  this  fact  is  overlooked  and  the 
drug  pushed  vigorously,  the  irritation  will  increase  and  the  inflam- 
mation apparently  grows  worse  instead  of  l)etter.  The  distinction, 
therefore,  is  a  cardinal  one,  the  neglect  of  which  may  lead  the  surgeon  . 
sadly  astray.  Of  the  several  more  or  less  accurate  tests  for  establishing 
this  distinction  the  test  by  centrifuge  and  microsco])e  is  easily  the  best 
The  supposedly  bacterial  or  purulent  urine  is  centrifuged  for  three  min- 
utes at  about  250  revolutions  a  minute.  If  the  luize  is  bacterial  the  fluid 
remains  hazy,  while  whatever  j)us  is  ])resent  will  be  found  collected  at 
the  bottom  of  the  tul)e.  But  if  the  urine  has  been  cleanMl  of  bacteria  the 
centrifuge  renders  the  urine  completely  clean  and  s]jarkling,  while 
what  was  before  a  haze  is  now  a  sediment.  This  sediment,  if  examined 
under  the  microscope,  is  found  largely  e])ithelial  if  due  to  irritaticm, 
largely  purulent  if  due  to  inflammation.  Therefore,  it  must  be  remem- 
bered that  the  effect  of  treatment  often  cannot  be  discerned  without 
the  aid  of  the  centrifuge  and  microscojx^,  and  it  is  a  safe  rule  in  prac- 
tice to  gauge  the  progress  of  the  ease  ehieflv  on  this  showing. 

A  very  rare  mishap,  which  has  occurred  once  in  my  practice,  is  the 
cauterization  of  a  wound  in  the  Madder  by  the  urine  containing  hexa^ 
methylenamin.^  A  few  similar  cases  have  Ixjen  reported.  If  the  sur- 
geon at  any  time  encounter  a  case  whos(^  operative  wound,  instead  of 
healing,  becomes  covered  with  a  leatluM'v  slough  and  seems  daily  less 
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likely  to  heal,  and  if  tlus  result  is  due  to  hexamethyletianiiti^  be  miitt 
recognize  the  fact  and  eliminate  the  eaiiae  inniied lately.  Similar  d^u^i 
ing  is  seen  in  vvrmnds  treated  with  foniialdehyd, 

Antiphosphaiic  and  Anliurir  Effcrl.s. — Although  not  ^nnioe  to 
the  subjeet  of  urinary  antisepsis,  the  antiphosphatic  and  antiuric  effecti 
of  hexanielhyk'Tuunin  merit  a  word  here.     Cnrionsly  enon^h^  tin 
was  at  first  praised  as  a  uric-acid  solvent  rather  than  as  a  di$inf' 
German  authorities  have  insisted  that  hexamethytenaininijced  wrine  ui 
an  excellent  uric-acid  solvent  at  the  hocly  temperature.     It  mil  ev- 
solve  uric-acid  calculi  in  vitro,     Caspar  also  insists  upon  its  vaj 
phosphaturia.     According  to  this  author,  not  only  do  the  pho«phftttt 
disapjKi'ar  from  the  urine  while  the  drug  is  lieing  administered,  hi' 
phosphaturii'  teii<lency  is  also  perumnently  overcome  if  its  admuii  '' 
rion  of  the  drug  is  ei:»ntinued  for  a  sutBcient  length  of  time.     1  have  mi 
been  able  to  verify  this  claim. 

DiuiTlic  Ejfecfs, — Authorities  do  not  agree  on  the  aubjeei  of  di* 
uresis  by  hexamethylcnauiin.  In  most  eases  it  is  (H*rtaiu]y  not  marWh 
diuretic,  yet  severe  posto|)erafive  suppression  is  sometimes  immediatcW 
relieved  hy  it.  In  this  connection  a  case  in  Dr.  Chet wood's  practice 
meritii  quotation : 

Mr.  A.  li  suhraitted  to  an  extenial  urethrotomy  for  Btrieture.  Daring 
the  twenty-four  liours  following  oi>eration  he  passed  hut  2  or  3  oimces  ni 
urine.  His  temperature  rose  to  105**  F.,  his  pulse  was  tumultuoui  and 
irregular,  and  he  was  apparently  about  to  die  of  acute  suppression  of  urine. 
Hexiuuethylenamin  was  then  administered  (0,5  gn).  </.  t.  d.)  and  within 
iwenty-four  hours  the  tloo<lgates  were  opened,  the  temperature  and  pul« 
came  down,  and  for  two  or  three  days  all  went  well.  Then,  to  test  its  cfR- 
cacy,  the  drug  was  withdrawn.  Within  a  day  the  urinary  excretion  became 
umch  less  and  temjH?rature  and  pulse  ran  high  again.  Again  the  hexa- 
methylenamin  was  administered,  kidneys,  temperature,  and  pulse  promptly 
reacted,  and  the  convalescence  thereafter  was  uneventful. 


No  more  striking  example  of  diuresis  ctndd  In*  desired.  I  have 
similar  effects  in  other  cases,  but  only  when  the  kidneys  were  uculdj 
eimgested.  This  diuresis  is  due  to  the  mildly  stimulating  effect  of  the 
hexamethylenamin  upon  the  kidneys.  When  these  organ^^  nn*  n«>nniil  iif 
chronically  e^<mgf*sted  (e,  g.^  in  chronic  uremia)  the  diuresis  prcHjuoed 
by  hexamethylenamin  is  insigniticant.  In  acute  congt*stion  it  is  most 
notable. 

Resume, — The  aliove  iiescriptirm  of  the  qualities  of  hexamethyl 

amin  is  not  in  accord  with  the  teachings  of  many  of  the  Im^I  authnriti 

It  is  founded,  however,  an  a  hirge  clinical  exi)erienee  extending  over  sev- 
eral years,  and  if  I  do  not  accept  hexauiethylenamin  as  an  appntprite 
drug  for  the  routine  treatment  uf  gonorrhea,  chronic  uri'thritis,  and  cya- 
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titis,  it  is  because  I  have  been  unable  to  convince  myself  of  its  constant 
efficiency  in  these  maladies.  The  following  facts  I  can  vouch  for  from 
mv  own  experience : 

L  In  bacteriuria  and  in  light  pyelo-nephritis  hexamethylenamin 
seems  almost  a  specific. 

2.  To  prove  effective  in  these  diseases  it  may  have  to  be  administered 
in  high  doses  until  the  urine  is  practically  clear  of  bacteria,  after  which 
smaller  doses  may  suffice. 

3.  The  progress  of  the  cure  can  be  judged  only  by  constant  recourse 
to  the  centrifuge  and  microsco])e. 

4.  The  dose  must  not  be  sufficient  to  cause  irritation. 

5.  The  possibility  of  such  irritation  cannot  be  overlooked,  even  when 
very  small  doses  are  employed. 

6.  In  diseases  of  the  bladder  and  the  prostate  hexamethylenamin 
may  often  be  depended  upon  to  prevent  inflammation,  but  is  only  of  sec- 
ondary importance  in  controlling  it,  and  may  even  be  positively  harm- 
ful by  its  irritant  properties. 

7.  In  the  treatment  and  prophylaxis  of  the  various  forms  of  uri- 
nary septicemia  and  urethral  chill  hexamethylenamin  is  often  most 
useful. 

8.  Its  routine  employment  both  before  and  after  o{)erations  on  the 
urinary  passages  is  indicated. 

9.  The  urine  containing  hexamethylenamin  occasicmally  has  an  es- 
charotic  effect  upon  wounds,  which  may  constitute  a  contra-indication  to 
its  employment. 

10.  Hexamethylenamin  is  an  admirable  diuretic  in  postoperative 
suppression. 

Helmitol. — This  compound  of  hexametliylenamin  seems  as  effective 
therapeutically,  and  is  sometimes  distinctly  less  irritating.  Dose:  same 
as  hexamethylenamin. 

Hetralin.^ — Of  the  many  other  substitutes  for  hexamethylenamin  the 
only  iuqwrtant  one  is  hetralin.  This  drug  liberates  formalin  in  alkaline 
urine  much  more  freely  than  does  hexamethylenamin.  Its  dose  is  the 
same. 

Salol. — Salol  is  commonly  placed  second  in  the  list  of  urinary  anti- 
septics. This  drug  is  disintegrated  in  the  up]ier  intestine  into  its  com- 
ponent salicylic  and  carbolic  acids.  These  antiseptics  are  absorbed  into 
the  system  and  excreted  in  the  urine,  where  they  exert  their  antiseptic 
action.  But  in  order  to  obtain  any  very  definite  antiseptic  effect  on  the 
urine  as  much  as  3  or  4  grams  a  day  must  usually  be  administered. 
This  is  a  large  dose  for  any  stomach  to  l)ear,  and  as  the  patients  for 
whom  the  drug  is  likely  to  be  most  serviceable  arc  often  urinary  dys- 

» Cf.  Folia  Urologica,  January,  1909,  p.  507. 
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peptics,  the  stomach  may  rehel  before  Uie  drug  does  any  good.  When 
well  borne,  however,  the  effects  of  salol  are  excellent  It  has  not  the  im- 
mediate bactericidal  effect  of  hexamethylenamin,  but  may  be  employed 
as  a  prophylactic  against  cystitis  or  in  the  treatment  of  any  inflammi- 
tion  of  the  urinary  organs  when  hexamethylenamin  fails.  It  diies  not 
irritate  the  bladder,  but  when  given  in  overdose  produces  the  smoh' 
urine  of  carbolic-acid  poisoning. 

Benzoic  Acid. — lienzoic  a(*id  and  the  l)enzoates  of  sodium  and  im- 
nionium  are  employed,  as  a  rule,  under  the  vague  impreitsion  that  thpy 
acidify  the  urine,  and  thereby  antagonize  ammoniacal  cystitis.  Happily 
the  practice  is  sounder  than  the  theory.  As  Dr.  William  Ashhurst  *  his 
shown  in  experiments  with  the  sodium  salt,  its  effects  are : 

I.  An  inconstant  diuretic  action,  accompanied  by  a  slight  diminutioo 
of  the  acidity  of  the  urine. 

II.  A  retardation  or  absolute  prevention  of  alkaline  fermentation. 

III.  An  action  in  nature  germicidal  or  inhibitory  to  the  growth  of  cer- 
tain micro<)rgani8ms  either  within  the  bladder  or  when  introduced  into 
the  urine  after  voiding,  these  susceptible  organisms  including  especially 
those  which  tend  to  produce  tlie  alkaline  fermentation,  but  which  develop 
in  the  urine  while  it  is  still  acid. 

Thus  the  administration  of  sodium  benzoate  diminishes  instead  of 
increasing  the  acidity  of  normal  urine,  and  maintains  the  urinary  aciJ- 
ity  only  by  oj)pi>sing  anmioniacal  fermentation.  Hence  it  is  solely  a 
urinary  antiseptic.  In  strength  it  ranks  a  little  l)elow  salol,  but  is  rather 
more  digestible  than  that  salt.     Dose:  3  to  0  grams  a  day. 

Boric  Acid — Boric  acid  and  l>orax  (sodium  biborate)  are  both  em- 
ployed as  urinary  antiseptics,  but  their  strength  is  less  than  that  of  the 
above-mentioned  drugs.    Two  or  thrw?  grams  a  day  may  be  administered. 

Methylene-blne — This  drug  is  fre(iuently  employed  as  a  urinary  an- 
tiseptic, but  its  inconveiiieiiec»s  far  outweigh  its  virtues. 

4.  Diluents. — Diluents  are  all-important  in  the  treatment  of  every 
inflammation  of  the  urinary  tract.  They  diminish  the  density  of  the 
urine,  not  by  lessening  the  output  of  solids,  but  by  increasing  the  waterv 
excretion  of  the  kidneys.  Thus  their  primary  action  is  uix)n  the  kid- 
neys. These  organs  are  stimulated  t<>  a  free  physiological  action,  and 
any  tendency  to  congestion  or  inflammation  in  them  is  minimizcHl  or  en- 
tirely overcome.  The  urine  itself  is  rendered  more  bland,  its  crystalline 
contents  nion*  fully  dissolve<l,  its  acidity  or  alkalinity  lessentnl.  The 
flow  of  urine  is  increased,  less  time  is  given  for  bacterial  proliferation 
in  the  i)c»lvis  of  the  kidney,  an<l  the  bladder  is  s(H)ured  by  more  frequent 
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its  of  micturition.     Thus  the  sum  of  the  action  of  diluents  is:  (1) 
iminution  of  any  kidney  congestion  tliat  may  exist,  (2)  diminution 
f  the  irritating  properties  of  the  urine,  and  (3)  increased  irrigation  of 
le  inflamed  cavities. 

Dilution  of  the  urine — diuresis — may  be  obtained  either  by  admin- 
stering  drugs  that  increase  the  excretion  of  water  through  the  kidneys 
»r  by  increasing  the  amount  of  water  drunk  by  the  patient.  It  is  con- 
r'enient  for  our  present  purpose  to  divide  diuretics  into  three  classes: 

1.  Medical  diuretics:  drugs  that  are  achuirably  diuretic  in  various 

ciiaeases  of  the  kidneys,  but  for  one  reason  or  another  are  not  useful  in 

inflammations  of  the  urinary  tract,  except  for  their  effect  upon  the  kid- 

xieys.     Such  are  digitalis,  calomel,  sodio-salicylate  of  theobromin  (di- 

nretin),  broom,  squill,  pilocarpin,  gin,  etc. 

2.  Diuretic  drugs  that  are  useful  in  certain  urinary  inflammations 
— viz.,  the  alkalies,  especially  potassium  acetate,  hexamethylenamin, 
find  the  balsamics. 

3.  Water,  the  great  diuretic. 

Dilnent  Brags — ^AU  of  the  medical  diuretics  referred  to  above  are  of 

Value  for  their  effect  upon  the  kidneys.    They  may  be  absolutely  essential 

to  the  treatment  of  certain  cases  complicated  by  grave  organic  changes 

^11  the  renal  parenchyma;  but  for  their  simple  diluent  effect  they  are  not 

^Hiployed,  since  the  alkalies,  the  balsamics,  urotropin,  etc.,  have  an 

^\ial  diuretic  effect  combined  with  some  medicinal  effect  upon  the  in- 

fla.med  surfaces  of  the  urinary  tract.    But,  after  all,  water  is  the  diluent 

^  Jx)n  which  we  depend  most 

Dilnent  Waters. — There  are  waters  and  waters.     Some  are  diluent 

^^d  some  not,  entirely  apart  from  their  chemical  ingredients.    The  gen- 

^i'al  test  which  may  be  applied  to  any  given  water  consists  in  drinking 

^t  freely  and  noting  whether  it  lies  heavy  on  the  stomach.     The  water 

^liat  can  be  drunk  in  greatest  quantity  without  overloading  the  stomach 

^:!>  in  practice  the  best  diluent.     Thus  rain  water  is  more  diluent  than 

\vell  water,  as  a  rule ;  still  water  more  than  charged  water ;  alkaline  more 

than  acid  water.     Yet,  quite  apart  from  these  broad  pr()])erties,  some 

\vaters  are  more  diluent  than  others,  quite  as  gin  is  more  diluent  than 

l^randy,  and  beer  more  diuretic  to  some  persons  than  to  others,  and  for 

reasons  equally  obscure.    For  ordinary  dilution  of  the  \irine,  such  as  is 

a  part  of  the  treatment  of  every  one  of  the  inflammations  in  question, 

rain  water  or  reaerated  (not  charged)  distilled  water  suffices,  if  drunk 

freely  up  to  3  or  4  pints  a  day.     For  more  marked  dilution,  such  as  is 

useful  in  the  treatment  of  bacteriuria  and  ])yelo-nepliritis,  Poland  water, 

or  any  of  the  alkaline  or  lithia  waters  may  be  employed.     In  some  cases, 

notably  in  acute  or  severe  pyelo-nej)hritis,  in  obstinate  bacteriuria,  and 

in  partial  or  total  suppression  of  the  urine,  postoi)erative  or  other,  the 

greatest  possible  diuresis  is  required.    Apart  from  dr\igs,  such  as  ])otas- 
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slum  acetate,  hcxamethjlenamin,  etc.,  the  best  means  I  have  found  of 
overcoming  these  conditions  is  the  use  of  Suwanee  water.  This  water 
is  more  diluent  than  any  other  with  which  I  am  familiar.  Like  all  min- 
eral waters  it  is  most  efficient  at  its  own  spring,  where  as  much  as  5 
gallons  have  been  drunk  in  a  day  by  one  man. 

VACCINE  TREATMENT 

Autogenous  vaccines  have  been  much  employed  of  late,  with  Htt\e 
success.  They  are  worth  trying  in  septic  cases  or  in  mild  intractaWe 
cases. 

RADICAL  TREATMENT 

The  radical  treatment  of  any  inflammation  of  the  urinary  organs  ^ 
the  removal  of  that  predisposing  retention,  irritation,  or  oongestio''^ 
which  gives  the  bacteria  their  opportunity  to  attack  the  tissues.  TL»  ^ 
implies  special  treatment  for  each  special  disorder.  At  the  same  tir** 
the  palliative  measures  must  be  applied  in  order  to  help  allay  the  £  ^' 
flammation.  The  cure  of  an  inflammation  by  palliative  measures  bIotm^i 
without  recourse  to  radical  treatment,  is  too  often  only  temporizing  wi «-  h 
the  main  issue. 

The  most  important  feature  of  radical  treatment  is  drainage.  X*o 
provide  adeq\iate  surgical  drainage  for  the  urinary  organs  is  the  obje^^'t 
of  many  o|)erations  and  of  most  catheterism. 


CHAPTER    XXXII 
CYSTITIS 

The  inflammations  of  the  bladder  are  reducible  to  a  very  small  num- 
ber of  clinical  types,  though  each  of  these  types  has  many  variations. 
Authorities  differ  so  widely  in  their  classifications  of  cystites  that  an 
•cvepted  classification  can  hardly  be  said  to  exist.  The  following  simple 
will  suflBce  for  our  purposes : 

Nonbacterial  Cystitia 5  Traumatic. 

i  ChemicaL 


Bacterial  Cystitis:  Simple. 


Tubercular  Cystitis  (p.  466). 


Acute. 

Acid. 

Alkaline. 
Interstitial. 
^  Pericystitis. 


Chronic  ] 


The  nonbacterial  cases  will  be  dismissed  briefly.     Tubercular  cys- 
^tis  is  considered  in  a  subsequent  chapter. 

NONBACTERIAL   CYSTITIS 

Nonbacterial  cystitis  is  the  natural  reaction  of  the  vesical  mucous 
^^i^mbrane  to  a  mechanical  or  a  chemical  irritant 

Traumatic  Cystitis. — A  mild  cystitis  or  irritability  of  the  blad- 
^J^r,  as  it  is  often  called,  may  be  caused  by  the  passage  of  concentrated 
^inne  containing  phosphates,  urates,  or  oxalates.  There  is  more  or  less 
Urinary  frequency  and  distress,  and  besides  the  crystals  the  urine  con- 
^^ins  a  trace  of  pus.  The  so-called  gouty  or  rheumatic  cystitis  is  of 
"^Ais  nature* 

A  more  severe  inflammation  without  infection  is  commonly  caused 
Viy  stone  in  the  bladder  and  by  rough  instrumentation.  In  such  cases 
'^liere  may  be  much  tenesmus  and  distress  together  with  an  abuiidanee 
^Df  blood  and  pus  in  the  urine,  and  yet  no  infection. 

Treatment. — The  irritation  may  1x3  dispelled  by  diluting  the  urine 
«ind  correcting  the  cause  of  the  urinary  concentration  by  diet,  exercise 
(or  rest),  and  the  free  use  of  water.    Local  treatment  rarely  has  to  l)e 
applied. 
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Chemical  CyBtitis. — Any  strong  irritant  entering  the  healthy 
bladder,  whether  from  alM>ve  or  lielow,  eauHCs  cyHtitis.  The  inteiue 
strangury  caused  by  the  administration  of  cantharide^  has  aainired  an 
undesc»rved  notoriety  on  acrount  of  the  alleged  sexual  excitement  accom- 
panying it.  As  a  matter  of  fact,  the  acute  prostatic  congestion  induivd 
by  this  drug  is  said  to  causes  priapism,  but  the.  sensations  of  the  patient 
in  this  condition  are  anything  but  pleasant.  Ilehn,  and  later  Lichten- 
stein,^  have  called  attention  to  a  similar  strangury  occurring  in  coal-tar 
workers,  apparently  due  to  inhalation  of  irritating  vapors.  Rehn  lie- 
lieves  that  sarcoma  of  the  bladder  occurs  in  some  of  these  cases.  The 
irritation  due  to  hexamethylenamin  is  more  ini]K>rtant,  since  that  At% 
is  so  freely  used  nowadays. 

While  hy]x»racid  urine  is  somewhat  irritating  to  the  bladder,  tm- 
moniacal  urine  is  far  more  so,  and  the  reason  why  an  amnioniacal  cys- 
titis is  likely  to  be  so  much  more  intense  than  an  acid  cystitis  is  doubtless 
for  this  very  reason — that  the  ammonia  adds  fuel  to  the  fire  of  bac- 
terial attack. 

C^ystitis  may  ecpially  1x5  causexl  by  irritants  intro<hiced  through  the 
urethra.  Nitrate  of  silver  is  so  often  usc»d  in  concentrated  solution  that 
it  l)ears  an  unenviable  notoriety  in  this  regard. 

Treatment. — Kemoval  of  the  cause  constitutes  the  essence  of  treat- 
ment. To  allay  the  irritation  the  st»dative  remedies  employed  in  bac- 
terial cystitis  may  l)e  used. 


SIMPLE   BACTERIAL  CYSTITIS 

This  is  the  disease  that  is  generally  sjioken  of  as  cystitis.  It  may 
be  acute  or  chronic,  sujK^rficial,  interstitial,  or  comj)licate<l  by  ix»ri- 
cystitis. 

ExiOIXHiY 

The  etiology  of  cystitis  has  lK»(»n  considered  in  the  preceding  chapter. 
The  conclusions  therein  reached  may  Ik»  summed  U])  as  follows: 

I.  Hacfcria  may  n*acli  the  bladder  (1)  froui  the  urethra,  (2)  from 
the  ki<liicy,  aii<l  lt*ss  oft<*u  (o)  by  irruption  rf  a  neighlioring  focus  of 
inflauunaticm,  and  (4)  from  the  blood  or  the  lymph  vesscds. 

II.  l*act<Ti{i  nachin^  flic  bla<l<lcr  will  not  caust^  any  inflammation 
of  that  organ  uiih'ss  tlim-  i<  coii'it'stion  due  to  ( 1 )  n?tenti<m,  (2)  trauma 
by  iristrumciits,  stone,  or  fon'i«»ii  ImkIv,  ( .*> )  dis(»ase  of  the  bladder  wall, 
such  as  n(»o|»lasin,  tuU-rdr,  or  siinph'  ulcer,  or  (4)  unh»HS  the  <lisease  ex- 
tends directly  to  the  IilachNr  t*roni  the  neighboring  tissues,  tla*  urt^ter  t>r 
the  un-thra  (gonorrheal  cystitis),  or  (."»)  nnh*ss  tin'  bladder  is  jMiralyzed. 


>  Dcutschf  mid.  W'ochenavhr.,  181*S,  xxiv,  709. 
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III.  A  cystitis  thus  begun  will  disappear  8|X)ntancoiisly  unless  it 
is  peri)etuated  by  some  of  the  accessory  causes  enumerated.  Of  these 
causes  the  most  common,  clinically,  is  retention,  which  retention  is  al- 
most always  caused  by  stricture  of  the  urethra,  or  hyi>ertrophy  of  the 
prostate. 

IV.  Acid  cystitis  is  caused  by  the  bacillus  coli,  the  tubercular  bacil- 
lus, the  typhoid  bacillus,  or  the  grmococcus.  Alkaline  cystitis  is  due  to 
staphylococcus,  streptococcus,  or  proteus  infection. 

Pathology 

The  lesions  of  cystitis  are  usually  unevenly  distributed  over  the 
bladder.  Indeed,  in  many  acute  or  mild  chronic  cases  the  lesions  are 
entirely  conlinexl  to  the  neck  of  the  bladder  and  the  trigone.  This  so- 
called  inflammation  of  the  neck  of  the  bladder  is  commonly  due  to  some 
prostatic  inflammation,  which  latter  must  be  attacked  in  order  to  cure 
the  '^  inflammation  of  the  neck."  It  may  lye  noted  here  that  in  every 
cystitis,  whether  acute  or  chronic,  tlie  prostatic  urethra  as  well  as  the 
Madder  is  inflamed,  and  the  vesical  inflammation  is  most  intense  al)out 
the  neck  and  the  trigone,  imless  some  special  feature  of  the  disease 
(tumor,  stone,  ixmch)  produces  a  distinct  focus  of  more  intense  inflam- 
mation elsewhere  in  the  organ. 

Acute  Cystitis. — At  first  there  is  a  sharp  congestion  most  marked 

3l>out  the  trigone  and  the  neck,  or  entirely  confined  to  that  region.     The 

'"'leous  membrane  is  swollen  and  bright  red  in  color.     The  capillaries 

^re  dilated,  the  epithelial  cells  swollen.     Then  the  epithelial  cells  begin 

^^  desquamate.    The  angry  crimson  of  the  mucous  membrane  is  blotched 

'*y  peteehise,  its  gloss  is  lost,  and  here  and  there  minute  vesicles  or 

2b?*<.-es80s  apjx.*iir.      After  these  break  minute  ulc(>rs  remain.      If  the 

^<^iite  condition  i)ersists  the  iimscular  and  jx^ritoneal  coats  may  become 

iiivolved. 

Chronic  Cystitis. — The  mucous  membrane  is  irregularly  tliick- 
^'^^ed  and  dense.     Its  surface  is  rough,  red  or  gray  in  color,  jK*rhaj)s 
^^C)ttled  by  purjde  or  brownish  blotches  left  l)y  sul)iinicons  hemorrhages. 
*lere  and  there  may  be  seen  areas  of  ulceration  and  granulation.    Some- 
times the  granulations  grow  to  he  distinct  little  villogities  several  milli- 
^^leters   long.      The  ulcerations   may   extend    deej)    into    the   snhstiuice 
^f  the  organ  and  conmiunicate    (rarely)    with   abscesses   in   the   mus- 
cular   tissue.       In    long-standing    cases    the    epithelium    may    l)econie 
t*ornified    in   spots,   the   sui)erficial    epithelia   In'ing   replaced    bv    dense 
sliinv   scales    resembling    the    horny    layers    of    the    skin    {Icuh-opfasia 
vesicw). 

Gross  Changes  in  the  Wall  of  the  Bladder — In  ])rolonire<l  elironic  cys- 
titis the  wall  of  the  bladder  becomes  thickened  or  thinned,  its  cavity  eon- 
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r^: 


Irat'iril  or  dilatofl,  it*^  surfiRT  ilimwii  into  fuliU  of  niucoufi  memhnm 
0VL'rl}iiig  irrt'jjn»Inr  itjtrrlarin^  baiid^  uf  iniisrlo  KIkt* 

Tlie  rt^siiltiii^  r!uiTi^i^f4  are  clci«ieril»CHl  as  hy]»eptrophy  (thiekeninirj  or 
atrophy  (tliiiiiiiiig)  of  the  bladilor.     llyi>ertrf>i)hy  of  the  bladder  initl 

eoiiei'ntrie      (rarity 

tracted)  or  c?ccentric'  (di 

hi  ted),      Tlie     irrepili 

iw    in    the   bladder 

are  siM*ken  of  as  tralieinilff 

(tralit>eiilatpd   bladder  I  or 

ilivtTiiruhi'     (saccnUtiJ 

blaiUiir)    ( l''ig.    71 ;  aK> 

1*1,    I).     Dh-ertieuht'  n^ 

tend    through    the   eatm 

thiekne^a    of    the    \i\tM 

wall;  they  Tiiny  oxtt^dl 

bladder  it^lf  in  size.   In- 

^IF'^  W^  ^  lietuibition    occum    in   iH 

^  M  cnAQB,  of  prolongr*fl  f>Iir3iue 

X*  ■  f'ystitia.        Sacculatit»ii, 

^^£^Y^^y^^  whether    in    a    byperti^ 

pliitMl  or  atTi3phied  bind* 
diT,  i«  due  to  marked  r^ 
tention;  but  Irabeculaiim 
does  not  necesmrilij  imlicate  relenllon,  as  t'verj*  aecsompliaheii  cysto- 
scopist  nnist  reali/x*. 

Microscopic  Changes  in  the  Bladder  Walh— The  niicroseopic  changA 
in  the  iiiusde  of  the  bladder  alHit'rL'd  with  climnic  cystitis  have  lictsnJ 
sliowii  by  Ciechanuwski  to  Ik*  almost  piirt^'ly  sclerotic  whether  tltii^  tuusdej 
be  thick  and  apparently  hyiK?rtn>pliied  or  thin  and  manifestly  atrophied. 
When  apparently  hyjiertrophied  the  increased  tliicknesg  of  the*  bladder] 
wall  is  only  due  in  very  small  decree  to  actual  nniscidar  hy]jertrophy. ' 
It  18  chiefly  due  to  inflanunatory  iniiltration  and  sderosig  of  tlie  njuaele 
as  well  as  of  the  inleratitial  tissue  l)etween  the  buntUea  of  n.i      '      'T,er. 
The  so-called  *'  tiy[)ertrophied  "  bladder  may  be  as  feeble  as  th.  iJad 

bladder.    The  hypertrophy  is  a  false*  hyjiertniphy. 

The  varinns  dep-t^s  of  hyjiertropby  and  atrophy  are  due  to  the  ii 
terplay  of  iutlanimatt«iii  and  reteritir>n.  If  the  retention  is  slight  ori 
absent  and  the  inflamniatitm  severe,  the  bladder  undergoes  concentriej 
hypertrophy.  If  ret«Mitir»n  is  marked  and  iidlamnuitifin  -' 
hypertrophy  residts.  If  retention  is  marked  an*l  inibi 
dilatation  and  atroyihy  result. 

Pericystitis. —The  changes  that  occur  in  the  eonnectivr 
rounding  the  bladder  are  usually  of  a  protective  character.     -\  l; 


FlO,    TJ.—SACC'Cr.ATEn    Hl.ADDERt 

Due  to  pnwtatie  retenUon. 


SYMPT(JMS  355 

chronic  cystitis  often  provokes  a  tliickening  of  the  perivesical  tissue  and 
of  the  peritoneum.  Less  frequently  a  diffuse  fibro-lipoma  occurs,  com- 
parable to  the  perirenal  fibro-lipoma,  and,  like  it,  protective  in  char- 
acter. In  such  cases  the  fibrous  masses  may  often  be  felt  through  the 
rectum,  and  I  have  known  them  to  be  mistaken  for  cancer  of  the  pros- 
tate until  cystotomy  showed  the  prostate  to  be  normal  and  the  whole 
bladder  to  be  thickened.  When  there  is  much  pericystitis  the  bladder 
is  nsually  found  in  a  state  of  concentric  hypertrophy  with  fibrous,  un- 
distensible  walls. 

Suppurative  pericystitis  is  usually  due  to  rupture  of  the  bladder. 
Abscess. — Abscess  of  the  bladder  is  rare.  Small  abscesses  of  the 
mucous  membrane  may  run  their  course  unnoticed.  Abscesses  within 
the  wall  of  the  bladder  may  begin  in  some  infected  interstitial  focus  or 
in  a  pocket  of  the  mucous  membrane.  They  burst  into  the  bladder, 
leaving  deep  necrotic  pockets,  which  may  continue  to  suppurate  indefi- 
nitely, or  lead  to  perforation  of  the  wall  of  the  bladder.  Purulent  venous 
thrombosis  has  been  seen. 

Membranous  Cystitis.  1 — Exfoliation  of  the  mucous  membrane^ 
partial  or  complete,  may  occur  as  the  result  of  an  intense  cystitis  or  of 
trauma.  It  is  rarely  seen  except  as  a  complication  of  prolonged  and 
difficult  parturition. 

Symptoms 

The  three  accepted  symptoms  of  cystitis  are : 

1.  Pus  in  the  urine — Pyuria. 

2.  Frequency  of  urination — Pollakiuria. 

3.  Pain,  notably  pain  with  urination. 

But  of  these  only  one — viz.,  pyuria — is  constant.  Pus,  frequency, 
and  pain  may  be  due  to  chronic  posterior  urethritis  without  cystitis  or  to 
pyelo-nephritis  without  cystitis.  If  the  condition  is  acute,  this  triad 
does  indeed  suggest  cystitis;  but  chronic  pyuria,  frequency,  and  pain,  in 
the  absence  of  retention,  suggest  prostatitis  or  pyelo-nephritis  rather  than 
cystitis. 

The  pain  and  frequency  of  chronic  cystitis  are  due  to  its  cause 
(stone,  retention,  etc.)  in  almost  every  instance. 

Systemic  Distnrbance — Though  patients  suffering  from  cystitis  often 
exhibit  such  8\'mptoms  as  chills,  fever,  sleeplessness,  anorexia,  and  loss 
of  flesh  and  strength,  these  symptoms  are  not  directly  referable  to  the  in- 
flammation of  the  bladder.  All  the  febrile  symptoms  are  due  either  to 
inflammation  of  the  prostate  or  to  implication  of  the  kidneys,  and  the 
loss  of  appetite,  sleep,  and  strength  is  due  to  the  distressing  symptoms 
of  pain,  dysuria,  and  tenesnnis. 


*  Cf.  O'Neil,  Trans.  Am.  Assoc.  Genito-Uriiiary  Surg.^  1909,  iv. 
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^^H                Jlavin^r  tlui8  l»rit'Hy  sniuinod 

^^CiMtts  crmary  tract,  in  whu  h 

^^^H          ft)rnis  of  cystitis,  we  pass  to  a  con 

-^flC  bs  little  bearing  on  tint      ' 

^^^m        viz.j  ncnte  evstitis,  cbronic  acid 

^mal  pdvh.     The  physician 

^^^B        interstitial  cystitis,  and  p<aricysti 

^mtiB: 

-^IDd 

^^^^^H                                                       <» 

•ii»»ttf{)liritis,  prostatitis,  ami 

^^^^V        Acute  Cystitis,— Kxcejit ill 

-*  he  «ffirmed  with  certaintv 

^^^V        chemieal  r>ri^nii  {y,  *ir)l)  and  t1 

Tho8  tlie  clinical  features  of 

^^^B         the  (!oiii\so  of  a  ehronic  iiilluinj 

i'^  animoniacal  cystitis, 

^^^B         almost  alwavi^  of  goitorrliral   i 

,'ibcr  hand,  there  arc  a 

^^H         (p.  101)  may  k^  areepletf  as  a 

^im»  urine  and  more  or  less     , 

^^H              Chronic  Cystitis,— (liroi 

-'  not  inflammations  of  the 

^^^H         that  them  are  few  iliseascj:?  of 

-  that  they  may  mislead  the 

^^H         does  not  form  a  part.     Clxroni 

^pl  tlie  diagnosis  of  cystitis     , 

^^^H         dironic  inflaniioations),  rarely 

itination.     This  is  all  very 

^^H         ehroiiie  fruiii  the  first.     It  neve 

',  bnt  for  the  clinician  the     j 

^^H         invariably  a  fieoondary  result 

-  i|iN5s  exist  no  manipniation     | 

^^H         the  urinary  passages  (p.  334 

jrjvate  the  symptoms  of  the 

^^H         well   spontane<iiisly,   hut  to   h' 

hii  urinary  organs*  cystitis     ^ 

^^H         timately,  its  eanscs  are  well  1 

•  :  its  symptoms  are  often 

^^^B         stration.      Many  of  these  can 

^fs  are  found  chiefly  in  the 

^^^B          ititlaianiation  wliteh  they  kee|» 

ihrat/A  purulent  ihrowjhoid 

^^^B          of  pernianeMt  siriK^tiiral  alt^r: 

Again,  when  ihv  urine  if 

^^^B         cause  cannot  \x^  rea(*hed ;  hn 

vuria  does  not  always  in- 

^^^P          jndieioim  nianajr^niieiit.    Ther 

I'ffen  be  acconi|)anied  by 

^^H  '        of  nrination,  with  slight  eloii 

which  irt  most  im[M»rtant. 

^^^B          or  the  calls  may  lie  very  frei 

'    pyeliti'S  must  nlwai/fi  he 
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The  Urine.— The  nrine  i 
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•  lU   tlie  preceiliTi^  paragr^phs^  the  positive 

more  i3ftf:'a  by  fauiiliiirity  witli  the  eiirroDt 

lie  actual  wyuiptmiis  of  this  iiiriuiHiioatiou, 

nften  excited  by  pyelitis  or  prostatitis. 

ral  rptention  aiitl  pus  in  tlic*  urine,  we  know 

the  bUidJer  is  re<*ogiiizi'<l  by  nuliograpby  or 

ilie  urine,  we  know  there  is  cystitis;  but  un- 

'.  be  in  donbt  as  to  wliether  the  cystitis*  is  not 

ritis;  and  if  pns  and   tidHnvidar  bacilli  arc 

I  hough  the  symptoms  1^  cxehisively  confined 

oiay  l>e  entirely  soniuL 

liagnosis  of  cystiti.s  can  only  be  made  by  cys- 
^n  the  diagnosis  of  cystitis  be  made  from  the 
J  f r C4 1 1  lency ^al one. 

some  instances,  an  examination  of  the  nrine 

^  either  entirt^ly  or  as  a  prime  factor  in  the 

ift  is  never  diu-   tu  cystitis,   and   the  piirolent 

Uritis  is  strikingly  ditfereiit  from  that  of  cys- 

lis. 

s'stoscopy,  gi'eat  dcjjendcnc^  was  placed  on  the 
^;  and,  since  nofler  many  conditions  it  is  iiii- 
'oflcopy,  the  siirgt^m  who  has  not  this  means  of 
id  may  be*  forced  to  depend  upon  this  test,  which 


iia  emptied  his  bladder,  a  catheter  is  introduced 
•atedly  irrigated  with  small  ipiantities  of  boric- 
^  solution  retunts  absolutely  clear  «if  pus.  The 
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only  an  elemont  of  the  inflammation  of  ibc  whole  urinary  traet,  in  wliifli 
ease  its  tn-alnient,  whether  siieeessfiil  or  n«*t,  hiia  little  tearing  on  the 
far  more  important  inflammation  of  the  renal  [lelvis.  The  physician 
therefore  faces  two  diffienlt  problems  of  diagnosis: 

1.  The  existence  or  the  ahjM?nee  of  cystitis,  and 

2.  The  existence  or  the  absence  of  pyelo-nephritis,  j^rostatitia,  and 
vesiculitis. 

The  existence  of  cystitis  may  oftentimes  \k^  athrmed  wifh  certainty 
without  any  very  searching  examination,  Tims  the  clinical  features  of 
the  cystitis  of  stone  or  tnmor,  or  of  severe  chronic  ammoniacal  cystitis, 
are  usually  quite  unmistakable.  But,  on  the  otlicr  hand,  there  are  a 
^reat  numlxT  of  cases  s^ bowing  acid  **r  alkaline  nrine  and  more  or  less 
characteristic  symptoms  of  cystitis  thut  arc  not  inflammations  of  the 
hiadder  at  alh  So  dcccjitive  are  these  castas  that  they  may  mislead  the 
mc»st  exf)ert.  Thus  Rovsing  refuses  to  accept  tlie  diagnc»sis  of  cystitis 
unless  it  is  confirmed  by  a  eystoacopic  examination.  This  is  all  very 
well  from  the  bacteriologist's  [joint  of  view,  but  for  tlie  cHnician  the 
cystt>sct>pe  has  its  drawbacks;  for  if  a  cystitis  does  exist  no  manipulation 
IS  better  calculated  than  cystoscopy  to  aggravate  the  symptoms  of  tJie 
disease.  Yet,  like  many  other  cliseases  of  the  urinary  organs,  cystitis 
can  only  be  diagnosed  by  its  physical  signs;  its  sym]>toms  are  often 
most  misleading.  The  physical  signs  of  cystitis  are  found  clnefly  in  the 
urine.  Whvn  there  is  rff^ifiils  I  he  urine  is  ahratffi  punjlent  ihvouffhoui 
in  both  the  flrst  and  the  second  flow  (p.  15).  Again,  when  the  urine  i» 
ammoniacal  there  is  always  cystitis.  Vnit  |nnria  does  not  always  in- 
dicate cystitis,  an*l  annuouiacal  cystitis  may  often  he  accompanied  by 
jiyelitis  ami  other  lesions,  the  diagm»sis  of  which  is  most  important. 
Indeed,  when  the  urine  is  puruhnt  and  acid,  pyelitis  mii«i  always  be 
su^pceteiL  Finally,  a  chronic  jitpwin,  in  the  ahsence  of  retentiofK  stone, 
iutjercle,  or  tumor,  is  due  to  prostatUis  or  to  pyelitfs.  not  to  cystitis. 

Cystoscopic  Picture. — ^The  nomial  nmcous  membrane  of  the  Id  adder 
varies  from  a  (hn^p  red  over  tin*  trigone  to  a  salmon  pink  in  other  fior- 
tions  of  the  vistuis.  The  nuKst  imjx^rtant  eystoscopic  characteristic  is  the 
network  of  red  vessels  that  are  visible  in  the  pink  mucous  membrane. 
When  the  l)!a<h]cr  is  iTitlamcd  these  vesst'ls  are  no  longer  visible,  the 
mucous  mendiraue  is  reddened,  and  it  may  apjxjar  velvety,  eroded^  hem- 
orrhagic, even  ulcerated  (PL  I). 

Tra!H?euhe  are  rccognizeil  as  interlacing  ridges,  saccules  as  deep 
pof'kets  in  the  mncr*ns  meudjrane  (PI,  1), 

Ureter  Catheterism. — The  eystoscope  merely  shows  that  the  bladder 
is  inflamed.  Intense  inflammation  about  the  mouth  of  one  ureter  sug- 
gests, hut  does  not  prove,  the  existence  of  jiyelonephritis  on  that  side, 

Tlie  existence  of  pyelonejihritis,  if  not  show^i  by  tlie  gross  urinary 
signs  (p.  *17T),  can  be  proven  only  by  ureter  catheterism. 


DIFFERENTIAL  DIAGNOSIS  359 

DlFFEEENTIAL    DIAGNOSIS 

As  may  be  inferred  from  the  preceding  paragraphs,  the  positive 
diagnosis  of  cystitis  is  made  more  often  by  familiarity  with  the  current 
causes  of  cystitis  than  by  the  actual  symptoms  of  this  inflammation, 
since  similar  symptoms  are  often  excited  by  pyelitis  or  prostatitis. 

If  the  patient  has  urethral  retention  and  pus  in  the  urine,  we  know 
he  has  cystitis.  If  stone  in  the  bladder  is  recognized  by  radiography  or 
search,  and  there  is  pus  in  the  urine,  we  know  there  is  cystitis ;  but  un- 
der either  condition  we  may  be  in  doubt  as  to  whether  the  cystitis  is  not 
complicated  by  pyelo-nephritis ;  and  if  pus  and  tul)ercular  bacilli  arc 
found  in  the  urine,  even  though  the  symptoms  be  exclusively  confined 
to  the  bladder,  that  organ  may  be  entirely  sound. 

In  doubtful  cases  the  diagnosis  of  cystitis  can  only  be  made  by  cys- 
toscopy, and  in  no  case  can  the  diagnosis  of  cystitis  be  made  from  the 
symptoms — pus,  pain,  and  frequency — alone. 

Urinary  Signs. — In  some  instances,  an  examination  of  the  urine 
suffices  to  exclude  cystitis  either  entirely  or  as  a  prime  factor  in  the 
disease.  Thus,  bacteriuria  is  never  due  to  cystitis,  and  the  purulent 
urine  of  grave  pyelo-nephritis  is  strikingly  different  from  that  of  cys- 
titis or  posterior  urethritis. 

Before  the  days  of  cystoscopy,  great  dependence  was  placed  on  the 
irrigation  test  of  cystitis;  and,  since  imder  many  conditions  it  is  im- 
possible to  perform  cystoscopy,  the  surgeon  who  has  not  this  means  of 
diagnosis  at  his  command  may  be  forced  to  depend  upon  this  test,  which 
is  performed  as  follows : 

After  the  patient  has  emptied  his  bladder,  a  catheter  is  introduced 
and  the  bladder  is  repeatedly  irrigated  with  small  quantities  of  boric- 
acid  solution  until  this  solution  returns  absolutely  clear  of  pus.  The 
catheter  is  then  left  in  the  bladder  for  a  sufficient  time  to  gather  about 
5  C.C.  of  urine.  This  urine  is  then  compared  with  the  urine  previously 
passed  by  the  patient.  If  it  is  quite  as  purulent,  the  existence  of  pyelo- 
nephritis may  be  asserted ;  if  it  is  less  ])urulent,  there  is  certainly  cys- 
titis (or  posterior  urethritis),  possibly  ])yelo-nepliritis ;  if  it  is  free  from 
pus,  there  is  no  pyelo-nephritis,  but  only  cystitis  or  posterior  urethritis. 
The  distinction  between  cystitis  and  posterior  urethritis  may  then 
be  made  by  injecting  a  few  ounces  of  boric-acid  solution  through  the 
catheter,  massaging  the  prostate,  and  then  causing  the  patient  to  empty 
his  bladder  once  more.  If  there  is  jwsterior  urethritis,  the  massage  will 
have  increased  the  amount  of  pus  as  compared  with  that  obtained 
through  the  catheter  before  massage. 

The  precise  nature  of  cystitis,  whether  it  is  due  to  stone,  tubercle, 
tumor,  or  gonococcus,  must  be  decided  l)y  the  diao:n()sis  of  the  different 
maladies,  as  described  in  the  various  chapters  allotted  to  them. 
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Phognosis 

Acute  cysiilis  recovera  spontaneaiisly  or  iiii<ler  treatniont,  or  becc 
clironic.  Vhronic  ryslifis  h  ruralile  with  its  ])roiHs]K»sing  cause  (rptjeii* 
tion,  8tAme%  tiunor )  or  even  witluiiit  it.  Tims  jiiaiiy  case.s  of  cvstitis  due 
to  prostatic  obstruetion  are  eured  tliougli  the  obstruetioii  rciiiaiiis.  But 
they  are  always  in  danger  of  relapse  until  t!ie  predisposing  cause  is  n- 
moved. 

The  danger  to  life  from  cystitis  itself  is  sliglit.  Rupture  of  tlie 
hla<lder,  interstitial  juid  iH^rivesica!  suppuration  and  sepsis  are  very  re- 
mote possilulities.  As  long  as  the  kidneys  remain  soimd  the  patient'fi 
life  is  safe. 

Trkatment 

ProphylaxiB,^^ — ^Prevention  of  cystitis  is  an  imiwrtant  element  In 
the  treatment  of  gonorrhea,  prostatitis,  stricture,  hypertropliy  of  the 
prostate  J  bladder  stone,  and  tumor,  as  well  as  in  every  passage  of  an 
instmnient  into  the  bhnhler.     It  rcfpiires  no  S|ieeial  notice  here. 

Treatment  of  Acute  Cystitis* — Acute  gonorrheal  cystitis  is  the 
ty|>e  of  all  acnitc  iuflannnations  of  flie  Idadder,  and  the  treatment  of  the 
gonorrheal  inflannnation  (ji.  231)  is  that  of  all  the  others.  Nitrate-of* 
silver  instillations  are  not  so  efficacious  in  tin*  nonspecific  inflammations, 
if  there  Ic^  any  rem*nable  cause  (ctitheter  tiecl  into  the  bladder)  it  slmuld 
be  taken  away.  If  the  cause  lie  stone  or  a  foreign  body,  no  attempt 
sliould  ite  nunle  to  remove  it  until  the  intensity  of  the  inflainnjatiou  has 
l)een  (|uiek'd.  If  cantharideSj  turpentine,  or  enbeb  is  l»eing  taken  by 
the  patient  J  it  should  be  discontinued  during  the  acute  stage  of  the  af- 
feeticm,  to  be  resumed  in  the  subaente  stage.  Asparagus  should  not  Ije 
eaten  by  a  patient  with  acute  cystitis;  strung  cotTee  and  lemon  juice 
should  also  be  avtdded.  The  measures  detailed  at  pp.  201^  t33H  should 
lie  studiously  enfort^ecL  In  all  cases  repeated  use  of  a  full  hot  bath  or 
a  hot  hip  bath  has  a  srHjthing  effect.  The  rectum  should  Ix?  kept  free  by 
copious  warm  enemata,  ami  opiates  should  be  given  p.  r.  n.  Absolute 
rest  and  alkaline  diluents  snffiw  in  mild  cases,  Tf  abscess  form  in  or 
around  tlic  Widls  iA  the  bladder,  it  shonld  be  draiin^d  through  tlie  hyin*- 
gastrium  or  the  jx*rincmn  at  the  earliest  piissible  moment. 

Treatment  of  Chronic  Cystitis. — The  peculiarity  of  chronic 
cystiti?^,  de] lending,  as  it  always  does,  upon  some  otlier  morbid  condition* 
renders  its  special  description  unsatisfactory,  and  begets  a  necessity  for 
constant  reference  to  the  otlier  nffections  which  underlie  it.  A  refepenc<? 
to  the  pages  devoted  to  the  treatment  of  the  inHammatiou  of  the  uri- 
nary  tract  in  general  (pp.  338-350),  and  to  the  sections  on  those  dis- 
eases with  which  cystitis  is  especially  asstriated,  notably  prostatic  hy- 
jiertrophy,  stricture,  and  stone,  will  give  a  better  foundation  for  thu 
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treatment  of  the  disease  than  anything  that  can  be  said  here.  In  gen- 
eral, the  radical  treatment  of  chronic  cystitis  consists  in  removal  of  its 
cause.  If  the  cause  is  not  removable,  or  if  it  has  been  removed,  the 
treatment  is  palliative.  Attention  to  the  general  health,  the  urinary 
iygiene,  the  condition  of  the  bowels,  and  the  quality  of  the  urine  con- 
stitutes the  essential  background,  the  passive  part  of  the  cure,  as  it  were, 
while  the  active  work  is  performed  locally. 

The  TTrine  Knst  be  Kodified. — Its  specific  gravity  should  be  kept  be- 
low 1.020 — below  1.015,  if  possible.  This  object  is  attained  by  making 
the  patient  drink  plenty  of  water.  Some  balsamic,  such  as  oil  of  win- 
tergreen,  eucalyptus,  sandalwood,  or  turpentine,  is  administered,  to- 
gether with  an  alkali.  The  addition  of  a  urinary  antiseptic  is  esjxKiially 
valuable  in  prostatic  cases,  and  may  be  useful  in  any  event.  These,  in- 
ternal remedies  are  conveniently  put  up  in  soft  capsules,  each  capsule 
containing  a  dose.    Favorite  combinations  are : 

^  Ol.  santal.  flav 10  gms. 

Potass,  citrat 5     " 

M.  Fiant  caps.  moll.    No.  XV. 
Sig. — One  capsule  after  each  meal. 

^  Salol  ) 

Oleorcsin.   cubeb.  V ^a     5  gms. 

Copaiba,  Para       ) 

Pepsin    q.  s. 

M.Fiant  caps.  moll.     No.  XV. 
Sig. — One  capsule  after  each  meal. 

9  Ol.  santal.  flav.  )    -^^     5  g^^ 

Oleoresin.  saw  palmetto  j 
M.  Fiant  caps.  moll.     Xo.  XX. 
Sig. — One  capsule  after  each  meal. 

IJ   Ilexamethyleiiamin    5  gms. 

01.  santal!  flav 10     '' 

il.  Fiant  caps.  moll.     Xo.  XX. 
Sig. — One  capsule  after  each  meal. 

Any  number  of  similar  prescriptions  may  be  devised.  Xone  of 
them  is  specific,  and  1  hesitate  to  lay  down  any  rules  for  their  admin- 
istration. I  am  inclined  to  use  urotropin  if  there  is  any  fever  and 
whenever  the  kidneys  are  threatened,  and  1  am  never  satisfied  with  any 
preparation  that  disagrees  with  the*  })atientV  stoniaeli.  It  often  seems 
beneficial  to  change  the  ]ires(*rij)tion  once  or  twice  u  month  unless  the 
patient  is  doing  jKX'uliarly  well. 
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Hygiene  Must  Not  Be  Foi^otten* — Tlie  jiatit^nt  iniist  ho  tnado  to  un- 
derstand the  varioius  ilangf*r8  to  l>e  avoided — alcohol,  sexual  excess, 
exposure  to  cold,  overexerciBe,  overeating,  etc.  Some  patients  are  far 
more  sensitive  to  those  iufiueneea  than  others ;  and  older  men,  especially 
prostaties,  are  the  most  sensitive.  But  each  patient  is  a  law  unto  him- 
self, and  must  tind  out  by  his  own  experience  those  liberties  in  which 
he  may  indultxe  and  those  he  must  avoid,  T])e  surgeon  can  only  help 
him  by  genoral  suggest  inns  and  carefnl  watching. 

The  Local  Treatment  Is  the  Most  Important — This  is  the  active,  ef- 
ficient part  nf  the  treatment  fnnii  whieli  a  en  re  is  expected;  it  must  be 
systematic  and  intelligent.  The  loore  acute  or  rc^cent  the  inflammation 
the  more  advantage  there  is  in  using  instillations  and  in  pushing  the 
strength  of  the  s^ihition  to  the  linut  of  toleration.  Tliese  cases  must  be 
managed  by  the  surg(»on  himself.  1  have  had  most  success  with  nitrate 
of  silver,  protargol,  and  pc^rmanganate  of  pitash,  Chrnnic,  !f)ng-stand' 
ing  cases  often  cannot  be  cured  unless  the  cause  of  inflammation  is  re- 
moved. AinuKuriacal  iitHamHiatiHii  may  sometimes  Ix^  overcome  by 
vigorous  locnl  treatment,  and  the  attempt  should  always  I>e  made,  as  tlie 
patient  is  far  safer  with  chronic  acid  cystitis  than  with  chronic  alkaline 
iiithiimnaf  ion.  In  most  of  these  chronic  easesj  liowever — they  are  almost 
11  due  t*)  pro.static  hypertrophy  or  to  stone — the  surgeon  nuist  be  satisr 
fied  to  hohl  the  disease  in  chet-k  as  hc.^t  he  may.  The  ]ndient  is  taught 
to  use  his  own  catheter  systematically,  and  instructed  in  the  use  of  a 
lM»rie-aciiI  stdutirm  ff»r  irrigation  (p.  rHl ).  Any  acnte  phenomena  may 
usually  be  allayed  by  a  few  irrigations  with  stronger  sohitions  at  the 
hands  of  the  snrgeon. 

To  estimaic  the  results  of  treatment  we  have  a  reliable  index  in  the 
urine.  Months  of  practice  are  re<piired  before  the  surgeon  is  aide  to 
estimate  the  imjiort  of  nrinary  showing;  but  once  he  has  liecome  exjiert, 
a  glance  sufHces  to  tell  him  whether  tlie  patient  is  better  or  worse  for  his 
last  treatment.  The  two-ghiss  test  is  always  to  be  used  and  the  eontenta 
of  tlic  sirond  glass  es]iccially  noted.  If  the  jiatient's  symptoms  are  acute 
or  his  general  condition  low,  these,  too,  should  react  to  the  treatment; 
but  in  the  majority  of  chronic  cases  the  symptoms  are  so  mild  that  the 
results  of  treatment  show  chiefly^  if  not  entirclyj  in  the  urine* 

Cystoitomy. — Drainage  of  the  bladder  by  means  of  a  suprapubic  or  a 
perineal  inc*isinn  is  em])hiycd  for  the  relief  of  inveterate  cystitis  when 
other  palliative  measures  fail  and  the  svmptoms  are  tin*  intense  to  \m 
brjme.  When  the  cause  of  the  cystitis  is  an  inoperable  tumor,  per- 
nument  drainage  l>y  a  suprapubic  opening  is  the  only  available  relief  (p, 
^^'S).  Also,  in  certain  cases  of  succnhited  bladder,  interstitial  cystitis, 
and  pericystitis,  prolonged  suprapuluc  drainage  gives  the  orgiui  the 
physiologi(^al  rest  it  re4]uii"es  in  order  to  rally  the  forces  left  to  it.  If 
these  conditions  are  not  known  to  exist,  cystostomy  may  still  be  per- 
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fonncd,  but  it  must  be  recognized  to  be  an  exploratory,  not  a  palliative, 
operation,  undertaken  for  the  discovery  and  removal  of  the  cause  of  cys- 
titis, not  merely  for  the  relief  of  symptoms.  Even  if  there  is  interstitial 
cystitis  or  pericystitis,  an  essential  part  of  their  oi)erative  relief  is 
usually  the  removal  of  the  urethral  obstruction  to  which  the  inflamma- 
tion is  primarily  due. 

The  choice  between  the  suprapubic  (p.  877)  and  the  perineal  (p. 
891)   route  cannot  be  decided  categorically.     The  safety  with  which 
suprapubic  cystostomy  may  be  i)erformed  in  these  surgical  days,  and  the 
excellent  opportunity  for  inspection  and  palpation  of  the  bladder  which 
this  route  affords,  make  the  ojxjration  above  the  bone  the  surgeon's  choice 
in  most  cases.    Permanent  drainage  can  only  l)e  obtained  by  this  route. 
Of  the  many  forms  of  tube  employed  to  keep  the  fistnla  open  I  have 
derived  the  most  satisfaction  from  the  one  figured  herewith  (Fig.  72). 
It  may  be  made  of  silver.     The  tube  must  Ix^  of  a  sufficient  caliber  to 
carry  off  thick  mucus  and  clots. 
A  short  rubber  drainage-tube  is 
slipped  over  the  extremity  A, 
and  this  is  introduced  through 
the    fistula    into    the    bladder. 
The  tube  is  held  in  place  by  a 
homemade  washable  belt  pass- 
ing   outside    the    smaller    disc 
(not    between    the    two),    and 
tight  enough  to  press  the  inner 
disc  fimdy  against  the  skin,  so 
that  no  urine  can  escape  out- 
side   the    tube.     Continuous 
drainage    may    be    niaintain(Ml 
by  attaching  the  outer  end  of 
the  tube  to  a  leg  urinal.     If  the 
bladder    will    contain    a    little 
fluid,  it  is  more  convenient  to 
c<>rk  the  tube  and  allow  "  hypo- 
gastric    urination "     only     at 
stated  intervals.     All  attempts 
at  obtaining  a  muscular  hypogastric  orifice  are  foredoomed  to  failure. 
The  corked  tulve  is  the  best  wo  liav(\     If  no  tul)e  is  employed  tlie  fistula 
narrows  down  to  a  dribbling  hole*  which  is  entirely  unnianagcMible, 

For  intractable  aminoiiiacal  cvstitis  eureltage  of  the  mucous  mem- 
brane is  employed.     Kelly  even  rescrcts  portions  of  the  bhulder.^ 
If  there  are  diverticuhe,  these  must  Ik*  excised. 


Frii, 
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am]   H  lire  dlnf^s,  thi*  fnrnKT 
ut  It^fLKl  8  cm*  ill  dianiett^r. 


» N,  y.  Stale  Jour.  of.  Med.,  11KK3,  April,  p.  145. 
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Treatment  of  Interstitial  OystitiB  and  Perioystitlfl.^In- 

terstitial  cystitis  and  pericystitis  are  usually  evidence  of  a  ni^gleeted 
chronic  cystitis.  The  adequate  treatment  of  the  inflamed  mucous  mem- 
brane will  prevent  inflammation  of  the  underlying  tissues.  Even  after 
interstitial  cystitis  and  jxjricystitis  have  ap])eared  much  may  be  accom- 
plished  by  palliative  measures;  but  oftener  operation  will  be  neoe&Mirr. 
Cystostomy  releases  the  bladder  from  the  slavery  of  incessant  straining 
and  gives  it  a  needed  rest.  Perivesical  al)sces8es  are  to  lie  «>i)ened 
wherever  they  point.  After  a  suprajmbic  tube  has  been  worn  for  9(»nie 
weeks  or  months  the  bladder  may  be  ready  to  resume  its  functions^  and 
the  supra})ubic  flstula  may  be  allowed  to  close. 

It  has  been  claimed  that  hydrostatic  dilatation  will  distend  a  con- 
tracted bladder.  1  have  never  been  able  to  achieve  more  than  an 
ephemeral  dilatation  by  this  means. 


CHAPTER    XXXIII 

EnOLOGY,   PATHOLOGY,   GENERAL   SYMPTOMATOLOGY, 
AND   DIAGNOSIS    OF   RENAL   INFECTIONS 

No  common  disease  is  so  persistently  and  so  comprehensively  mis- 
understood as  is  pyelo-nephritis.      The  physician,   encountering  mild 
chronic  eases,  is  contented  with  the  diagnosis  and  treatment  of  chronic 
interstitial  nephritis;  while  the  surgeon  is  too  apt  only  to  see  in  the 
Pyuria  characterizing  the  severer  inflammations  an  evidence  of  cystitis. 
Yet  the  only  way  to  appreciate  the  frequency  of  the  disease  is  to  suspect 
of  pyeJo-nephritu  every  case  of  bacteriuria  or  pyuria  that  is  not  a  ure- 
thritis.    Investigation  will  show  that  almost  every  case  of  long-standing 
stricture  or  hypertrophied  prostate,  and  many  cases  of  stone  and  tumor 
of  the  bladder,  show  some  pyelo-nephritis,  while  occasionally  a  case  will 
V>e  encountered  in  which  the  characteristic  symptoms  of  cystitis — viz., 
frequent  and  painful  passage  of  purulent  urine — are  the  sole  obvious 
indications  of  a  suppurating  kidney  uncomplicated  by  cystitis. 

VARIETIES 

The  four  varieties  of  pyelo-nephritis  are : 

Catarrhal  p^-elo-nephritis  (pyelitis). 

Suppurative  pyelo-nephritis. 

Pyonephrosis. 

Focal,  or  hematogenous,  suppurative  nephritis. 

These  four  conditions  constitute  the  surgical  inflammations  of  the 
kidney.  They  represent  the  various  degrees  and  varieties  of  suppuration 
in  the  kidney  and  its  ])elvis.  Hence  it  is  convenient  to  grouj)  their  eti- 
ologv',  morbid  anatomy,  and  general  symptoms  all  together,  leaving  the 
consideration  of  s|)ecial  symptoms,  diagnosis,  prognosis,  and  treatment 
for  the  next  chapter. 

The  terms  explain  themselves.  Catarrhal  ])velo-ne])hritis  is  a  light 
inflammation  of  the  kidney  and  its  pelvis  ])ro<luctive  of  little*  pus.  Sup- 
purative pyelo-nephritis  is  a  similar  condition  more  severe  in  typo,  with 
much  pus  collected  in  the  pelvis  of  the  kidney  and  passed  off  with  the 
urine.     Pyonephrosis  is  suppurative  pyelo-nephritis  in  a  dilated  kidney. 
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Fr»cal,  or  licnmU>gein:uis,  supjnirntjve  uophritis  is  that  tjjie  of  infec- 
tion wliioh  shows  itself  hy  the  prudiietion  of  multiple  foci  of  suppuration 
within  tlie  renal  parenchyma. 


^ 


ETIOLOGY 

The  surgieal  inflammations  of  tlie  kidney  arc  niicrobic  in  origin^ 
and  may  be  caused  by  any  pyogenie  bacteria.  It  is  to  he  remarked^ 
however,  that  they  are  haliitiiully  caused  by  the  bacillus  coli,  and  are- 
characterized  by  an  aeiJ  urine. 

The  route  of  bacterial  invasion  has  been  noticed  in  a  previous  chap— 
ter  (p,  331),     An  ascending  invasion  is  accepted  as  the  cause  of  the  in— 
flammatiou  when  it  is  secondary  to  some  disorder  of  the  bladder,  pra^^ 
tate,  or  urethra.     But.  when  the  renal  inflammation  is  primary  it  i. 
attrihuted  to  infection  l>y  inicr(>lM?s  excreted  through  the  kidneys — tb 
SI j-e ailed  de s<^e n d  i n g  i n v as i <  m , 

Predisposing  Causes — Tlie  predisposing  causes  of  pyeb>nepbriti3  ar& 
all-imjrortant.  Bacteria  are  always  present.  Every  attack  of  exjnstipa- 
tiun  doubtless  sends  ujyriads  of  colon  bacilli  through  the  kidneys,  auil 
from  every  infected  wound  a  suflicient  numlier  of  staphylococci  and 
streptococci  doulitlcss  enter  the  circuhition  and  pass  through  the  kidneys 
to  cause  suppuration  ten  times  over  in  those  organs^  if  only  they  arc 
vulnerable;  but  they  are  not  Unless  there  is  some  trauma,  irritant,  or 
congestion,  the  bacteria  are  passed  off  without  so  much  as  multiplying 
ill  the  urine.  Thus  the  predisposing  cause  literally  produces  the  in- 
flammation—more than  this,  it  often  determines  the  quality  of  inflam- 
mation. 

The  chief  predisposing  causes  are: 

1,  Releniiofh — rrethnd  retention,  whether  by  stricture  or  prostate, 
is  a  common  cause  of  pyclo-nephritis  and  pyonephrosis.  Ureteral  re- 
tention, wliich  usually  causes  Ijvdroiiephrosis,  may  cause  pyonephrosis. 

2,  Sfonr, — Kenal  calculus  is  the  most  common  cause  of  suppurative 
pyeb>nephritis,  and  may,  by  obstructing  the  ureter,  cause  pyonephrosis. 

3.  Tubercidosis  or  Neoplasm, — -ilalighant  or  tubercular  disease  oc- 
casions suppuration  in  the  kidney  by  producing  a  tissue  ill  fitted  to  repel 
bacterial  invasion,  and  l)y  blocking  the  ureter, 

4.  Trauma, —  If  a  contused  or  ruptured  kidney  becomes  infected 
there  results  a  suppurative  pyelo-nephritis  or  abscess  of  the  kidney,  or 
both. 

5*  Other  CauJ^es, — Among  these  may  be  mentioned  the  pressure  of 
pelvic  growths,  pregnancy,  decrease  in  the  [>ower  of  resistautx*,  such  as 
occurs  in  wasting  diseases,  and  es[>ecially  in  tal^tics  and  paralytics,  and 
such  septicemias  as  overwhelm  the  kidneys  by  the  multitude  of  microbes 
those  organs  are  called  upon  to  transmit  (e.  g.,  typhoid). 
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It  is  customary  to  describe  pyelitis  and  nephritis  as  though  they  were 
quite  independent  conditions,  or  at  least  often  met  with  separately. 
Such  is  not  the  case.    While  doubtless  the  inflammation  has  its  first  be- 
ginning in  the  one  or  the  other,  it  is  impossible  clinically  to  distinguish 
pyelitis  without  nephritis  or  nephritis  without  pyelitis,  excepting  only 
those  rare  cases  of  renal  abscess  which  begin  within  the  parenchyma  of 
the  kidney   and   do   not   implicate   the   jxjlvis.      With   this   one   ex- 
ception, then,  suppurative  nephritis  does  not  occur  without  pyelitis, 
nor  does  pyelitis,  whether  catarrhal  or   suppurative,   occur   without 
nephritis. 

The  Benal  Pelvis.— Catarrhal  Pyelitis. — When  the  pelvis  of  the 
tidney  is  acutely  inflamed  it  is  congested  and  may  be  covered  with  a 
layer  of  pus  or  false  membrane.  There  may  be  jK^techia)  and  spots  of 
epithelial  desquamation. 

In  chronic  conditions  the  pelvis  is  thickened  and  its  mucous  mem- 
l>Tane  rough  and  bereft  of  its  normal  polish. 

Sappnrative  Pyelitis. — Suppurative  pyelitis  is  characterized  by  more 
^  xnportant  changes.  Besides  a  considerable  inflammatory  thickening  of 
^  ^s  walls,  and  more  or  less  ulceration  of  its  surface,  the  very  shape  of 
^lie  pelvis  may  be  distorted.  There  is  often  suflicient  pouching  of  its 
^^^ides  to  allow  the  accumulation  of  pus  and  calculi  in  a  sort  of  pocket 
"Vvhich,  like  the  bos  fond  of  the  bladder,  is  the  microbic  breeding-place — 
trhc  source  of  the  pus. 

The  ureter  is  usually  inflamed  throughout  its  length  in  severe  or 
«cute  cases. 

Pyonephrosis. — In  pyonephrosis  the  pouching  and  dilatation  of  the 
Ividney  pelvis  reach  their  limit.  The  pelvis  is  usually  greatly  thickened 
and  dilated,  and  is  often  irregularly  pouched  (Fig.  73),  ulcerated, 
and  filled  with  pus,  calculi,  or  a  magma  of  lime  salts.  The  ureter  is 
dilated,  if  the  obstruction  is  uretliral^  or  itself  kinked,  steiiosed,  or 
obstructed. 

The  Kidney.— Catarrhal  Nephritis — A  light  bacterial  infen^tion 
does  not  necessarily  provoke  suppuration  in  the  kidney.  Tlie  bacteria 
(usually  the  bacillus  coli)  obtain  a  foothold,  probably  in  the  mucous 
membrane  of  the  calices,  and  thence  attack  the  whole  kidney,  not  by 
suppuration,  but  by  chronic  interstitial  sclerosis. 

The  kidneys  become  small  and  dense,  slightly  lobulated  on  the  sur- 
face, with  adherent  capsule,  and  j)erhaps  a  few  small  cysts  with  serous 
or  sero-purulent  contents.  On  section  the  cortex  is  found  chiefly  af- 
f(vted.  \Vhile  the  pyramids  retain  a  normal  apj)earaneo  tlie  cortex  may 
l)e  quite  converted  into  a  mass  of  fibrous  tissue  continuing  lobules  of 
fat  The  microscope  reveals  infiltration  of  the  stroma  with  fibrous  and 
25 
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fatty  tissue  compressing  aud  ubliterating  tubules  and  glomeruli  alikc« 
The  areas  of  selerosis  ar<*  unevenly  distributetl  al>out  tJie  organ,  an  J 
wlinrever  there  is  uo  selerusis  tbe  scH.*reting  epithelium  undergoes  hyper — J 
trapfiy.  " 

The  difference  betw'een  the  lesions  just  described  and  those  of  renal 
retention  (ef.  Hytlrouophr^jsis)  uinst  m>\  he  forojotten.     Rvfrniion  fiio/ica-J 
rauses  congestiHti  and  edeuni  first,  later  epithelial  airophtj  wtthfnd  ant^m 
producium    of    ntw    inierdiiial    tissue:    irhile    {fifiamrnation,    whetheit^ 
raturrhal  or  sujipiirative,  whether  associated  with  re!entir>n  or  not,  ffi//^rj 
rltroiiic  inivrstiftal  uephntis  with  a  iruqwirarv  aeiite  congest i^iri  if  tJi* 
onset  of  tlie  nephritis  is  acute* 

Suppurative  Nephritis — Inasnuieh   as  no  two  suppurating  kidney 
present  exactly  the  satnc  lesions  it  is  quite  iuipracticahle  to  give  a  d<^^ 
tailed  i>icture  titting  the  requirements  of  every  case*     In  general  it  tna;;* 
be  said  that — 

1.  There  is  always  more  or  less  of  the  chronic  interstitial  chat 
de8crilK»d  ahove. 

2.  In  chronic  au]>puriitive  pye]<>iie]>hritis  the  kidney  is  hahituallt 
enlarged  anil  congcst€*d,  while  thi*  sclerusis  is  marked  and  the  suppura 
tic»n  may  l>e  eontine<]  to  the  surfaces  of  ealices;  or  there  may  Ik*  one  o^M 
more  foci  of  suppuration  wittiiu  the  kidney  substance,  or  dense  globnla^i^ 
scars  showing  where  abscesses  luive  bci*n.  ■ 

Pyonephrosis. — In  pyone]>hrosis  the  kidney  is  coninuHily  reduced  tf    ' 
a  ilensu  nudtihK*idar  absc<*s.s  ravity  (Fig.  7*i)  containing  yms,  perhaji^^^ 

urinous  or  cheesy,  antl  usn-^j 
ally  ealcnli.  The  loeuli  majF*^ 
intereonunnnicate  widely  or!^^ 
may  l)e  quite  shut  off,  form — - 
ing  separate  abscesses.  Al- 
ba r  ran  mentions  the  occur-^ 
rence  of  large  snlx-apsnlar 
abscpsHes.  Yet,  in  spite  of 
all  this  sclerosis  and  chnMiicr 
suppuration,  the  ^mmephro- 
tic,  like  the  hydronephrotic, 
kidney  ahuost  always  retains 
some  epithelial  elements  and 
some  power  of  swretitui,  Yet^ 
in  discussing  the  treatment, 
of  this  condition,  we  shall  see 
that  the  consc'rvatism  with 
which  this  should  inspire  the 
surgeon  i^  nflf-n  more  tlum  nutwt*ighed  i>y  the  dangers  of  leaving  a  sup 
ptiratiug  kidney  and  the  inconvenience  of  sectmdary  nephrectomy. 


A— 


Fig,  73.^-pYcjNKfifROMT)*.     Ttif  kiVliify  is  reduced 
t<»  »  multiliu'iilitr  suppurating  mvity. 
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8«^iii«ti7e  Kephritia — Tho  kidney  Is  greatly  rnngeskHl,  ami 

•   diffui4<-*   ♦.►r    Inrali/AMl    triicUvrK*y    fn   tin*    funrjalion    of   miliury 

chiefly   in  the  cort^^x.      Tho    patholHgitr  eoiiditions   found, 

upon  the  duration  and  intensity  of  tho  infection,  are  as 

(1)  The  patient  may  die  with  c<»n^»stion  of  the  kidneys  liefon?  any 
ittinn  faa«  tnk<»n  |»lar*e»    The  parenchyma  is  cruwde*]  with  bacteria. 
hm  descril»ed  such  com^s. 
(i\  irsually  niultiph*  miliary  abscesses  form  in  but  one  kidney, 
^Ut  grouped  or  diffusely  scattered  over  the  cortex  (Fig.  74). 


7c— r^ 


It  and  i*een  from  without, 
itid  urcl^T  in  ct'titer 


)    i;  riit  siirNivrn  liir  M|i^iH  frouj  tliis  etmdilioii,  |Hirtion3 

[the  par*  i  U'twcHui  the  abj^vz^st'^-i  bnnik  dmni,  tlu*  abtRi*i*ses  ihiu- 

tnio  one  or  mon*  Int^i  foei  and  tlie^^  ruptnre  either  into  the  pelvis 

Knlo  the  j«rirenal  tin^iU'S, 

Thd  Parinapliritic    Tissae* — Fibro-lipomatous    perinephritis    ( p, 

i),  cbarAeterized  by  cmiden^tion  of  the  perirenal  fat  into  a  dense 

lipouuiliioa  envdope^  ia  coniManrly  met  with  in  severe  caaea  of  long 
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gtanding,  while  8cime  fibro-lipoinatous  niasBes  are  fonnd  about 
in  almost  all  erases. 

Suppiirative  Permcphritis — The  result  of  irruption  or  extensic 
renal  or  other  absceris  into  the  perinephritie  tissue  is  descril 
Compter  XXXVI. 

The  Opposite  Kidney,— (Catarrhal  jnolo-nephritia  h  habitt 
bihiteral,  aiul  it  ik  eouiinon  fnr  a  (*atarrluil  jiveloiiepl iritis  io  oecu 
tlie  fellow  of  a  kitbiej  affeetiMl  by  auv  extensive  supjiuration. 

Toxie  parenclivniatouss  nephritis  nuiy  result  in  the  opix^sito  ki< 
from   alitor  pt  ion  of  the   prod  net  ^^  of  siipporathm   in  itK  fellow. 
legion  h  rarely  of  any  ini|K^rtaii<'e  except  in  tuljereular  cases  (p.  4 

Com|)ensatf»ry  hypertrophy  of  the  opposite  kidney  occurs,  pre 
t  ion  ate  to  the  anioiinf  of  extra  work  ft^reed  n|x>n  it. 

Other  Organs.— Urinary  Organs — When  the  kidney  is  primt 
inflamed  the  infection  is  spoken  of  as  "  descending/"  thongh,  as  a  ml 
of  fact,  it  IS  not  eomnion  for  the  inflammation  to  descend  to  the  blad 
Indeed,  the  patient  often  seems  singularly  innnnne  from  the  c*: 
qncuces  tliat  might,  be  anticipated  from  the  zealous  soundings  and  -w 
ings  to  wliich  he  is  so  often  subjected.  In  spite  of  purulent  urine 
surgical  traunui  TN^atnre  for  once  is  kind,  and  fries  to  spare  the  pr^ 
and  blatlder,  ^ 

When  the  prostate  ami  bladder  arc  primarily  infected,  the  n?na 
fection  is  sjwken  of  as  **  ascending/' 

Otlier  Qr^nfl  than  Urinary. — The  cardiac  hyi>ertrophy  of  renal 
rosis  is  encountered.     The  digestive  disorders  are  a]>parently  tax< 
and  funetionab     Hepticcmia  an<l  pyemia  are  possible  eomplicatic 
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The  local  symptoms  of  renal  infection  are: 

ITrinary  Signs. 

Pain  and  Tenderness  in  the  Loin. 

Lynd>yr  Masi^, 

Disorders  of  Urination, 

Other  Keflex  Pains. 
Urinary  Signs* — The  urinary  signs  of  renal  infection  are  suflicie 
descril>ed  with  the  diagnosis  at  the  end  of  this  chapter.  Suffice  i 
state  here  that  in  almost  every  chronic  case  the  urinary  signs  are 
a  long  period  of  time  the  only  evidence  of  disease,  in  some  cases  foj 
time. 

Pain  and  Tenderness  in  the  Loin — ^To  cause  pain  and  tenderm 
inflanmiation  must  excite  tem^ion.  Hence  acute  renal  infections  ah 
excite  renal  sensitiveness  and,  if  severe,  spontaneous  pain.  Hence,  i 
the  general  rule  that  a  febrile  renal  infection  excites  costo-vertebral 
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demess.  But  chronic  mild  infections  excite  neither  symptom.  Thus 
Chute,^  in  examining  40  cases,  obtained  a  history  of  pain  in  all  the 
acute  cases  and  in  only  half  of  the  chronic  ones,  and  elicited  costo-ver- 
tebral  tenderness  in  all  the  acute  cases  and  in  only  9  (26  per  cent)  of 
the  chronic  ones.  The  pain  and  tenderness  are  sometimes  referred  to 
the  opposite  kidney  (see  below). 

The  pain  and  tenderness  may  be  much  more  marked  in  front  than 
behind  if  the  tension  is  in  the  pelvis  rather  than  in  the  kidney  itself. 
They  radiate  downward  in  the  course  of  the  ureter,  or  down  the  thigh. 

Lumbar  Mass. — A  kidney  may  be  completely  disorganized  by  sup- 
puration without  being  greatly  enlarged,  and  so  many  elements,  such  as 
adhesions,  avoirdupois,  and  abdominal  rigidity,  combine  to  render  pal- 
pation of  the  kidney  difficult,  it  is  not  surprising  to  find  that  Chute  could 
palpate  definite  enlargement  of  the  kidney  in  only  1 1  cases.  It  is  nota- 
ble that  twice  the  normal  kidney  seemed  enlarged,  a  fact  which  Chute 
attributes  to  compensatory  hypertrophy. 

Bisorden  of  TJrinatioiL — That  34  of  Chute's  40  cases  had  painful  or 
frequent  urination  is  a  striking  confirmation  of  the  importance  of  this 
sj^nptom  of  renal  infection.- 

The  disturbance  of  urinaticm  is  much  more  mark<'<l  at  night  only 
^f  there  is  nocturnal  polyuria ;  but  it  is  often  ec^ual  day  and  night,  rarely 
purely  diurnal. 

Other  Beflex  Pains. — The  pain  may  Ik^  referred  to  various   inex- 
plicable regions.     Of  importance  is  the  so-called  reno- renal  reflex,  the 
'■^f  erence  of  pain  from  the  diseased  to  the  sound  kidney.     Morris  denies 
^'X^  existence  of  this  reflex,  and  1  have  certainly  never  seen  it.     The  few 
^^jses  in  which  I  have  known  unilateral  renal   infection  to  he  accom- 
l^^nied  by  pain  in  the  opposite  loin  have  been  explicable  by  the  existence 
^^f  marked  seminal  vesiculitis  on  the  painful  side.     Yet,  clinically  speak- 
^^^,  this  ''crossed''  pain  is  not  excessively  rare  and,  whether  due  to 
l^liysiological  congestion  of  the  overworked  sound  kidney,  or  to  some 
*^Uch  cause  as  spermatocystitis,  or  actually  to  a   reno-renal  reflex,   is 
^^latively  unimportant.     The  fact  remains  that  the  painful  kidney,  and 
^ven   the   tender  kidney,    may   be   the   normal    kidney.     Chute   found 
*"'  crossed  "  pain  once,  "  crossed  ''  tenderness  twice. 


GENERAL   SYMPTOMATOLOGY 

The  general  symptoms  of  surgical  renal  infection  may  be  due  to 
autointoxication  from  renal  insufticioncv   (urinary  toxemia)   or  to  ac- 

^  Boston  Med.  and  Suty.  Jmir.,  1908,  Septomlx^r  17. 

*  In  28  of  these  34  cases  the  cystoscope  revealed  bladder  involvement,  but  in  only 
9  was  this  cystitis  of  any  importance. 
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tual  septicemia  or  pyemia.  We  need  not  here  concern  ourselves  with 
that  special  and  peculiar  form  of  urinary  toxemia  occurring  when  both 
ureters  are  suddenly  and  completely  obstructed  (see  Calculous  Anuria). 

Urinaky  Toxemia 

Urinary  toxemia  is  a  chronic  autointoxication  due  to  renal  insuf- 
ficiency— i.  e.,  to  the  inability  of  the  diseased  kidneys  properly  to  per- 
form their  function  of  eliminating  certain  excrementitious  substances 
from  the  circulation.  This  condition  is  common  to  all  the  diseases  of 
the  renal  parenchyma,  whether  medical  or  surgical.  It  is  usually  called 
uremia,  a  misleading  term,  for  which  should  be  substituted  the  more 
accurate  title,  urinary  toxemia,  which  serves  to  distinguish  it  clearly 
from  urinary  septicemia;  while  at  the  same  time  it  does  not  hint,  as 
uremia  does,  that  the  retention  of  urea  (itself  a  diuretic)  plays  any  part 
in  causing  the  symptoms. 

Etiology. — The  causes  of  urinary  toxemia  are  all  reducible  to  one 
condition — ^viz.,  inability  of  the  renal  epithelium  to  perform  its  func- 
tion.    This  the  surgeon  encounters  in  an  acute  and  a  chronic  form. 

Acute  urinary  toxemia  occurs  as  (a)  acute  post-operative  renal  con- 
gestion, and  (6)  acute  reflex  renal  congestion  after  operations,  etc, 
upon  the  urethra  and  bladder. 

Chronic  urinary  toxemia  may  occur  from  the  chronic  congestion  of 
urinary  retention — be  it  urethral,  prostatic,  or  ureteral — or  from 
chronic  interstitial  nephritis.  In  practice  the  two  causes  act  together. 
The  congestion  of  retention  permits  infection;  that,  in  turn,  causes  in- 
terstitial nephritis,  and  the  congestion  continuing  hastens  the  fimctional 
dissolution  of  the  diseased  organs. 

Symptoms. — The  symptoms  of  urinary  toxemia,  whether  acute  or 
chronic,  are  those  commonly  described  in  text-books  on  the  practice  of 
medicine  as  the  symptoms  of  uremia. .  The  picture  in  acute  cases  is 
anuria  (or  oliguria),  autointoxication,  and  death — unless,  perchance, 
the  attack  subsides  spontaneously  or  the  surgeon  intervenes.  In  chronic 
cases,  when  the  surgeon  sees  them,  the  symptoms  of  chronic  urinary 
toxemia  are  commonly  intermingled  with  and  obscured  by  those  of  uri- 
nary septicemia. 

Urinary  Septicemia 

Urinary  septicemia  is  septicemia  arising  from  the  absorption 
through  the  kidneys  of  bacterial  products  in  tlic  urine.  It  is  due  to  the 
retention  of  infected  urine.  Therefore  it  always  includes  urinary  tox- 
emia, and  to  this  are  due  some  of  its  |KH!uliar  features. 

Many  forms  of  septicemia  and  pyemia  result  from  diseases  of  the 
genito-urinary  organs.     A  prostatic  abscess,  a  jieriurethritis,  an  infil- 
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tration  of  urine,  a  suppurating  testicle  (to  mention  only  a  few  of  the 
more  notable  causes),  may  and  do  set  up  generalized  infection.  But 
this  is  not  urinary  septicemia. 

Occurrence. — Urinary  septicemia  results  from  retention  of  purulent 
urine.  It  is  most  commonly  encountered  in  cases  of  prostatic  hyper- 
trophy. Old,  tight  strictures  evoke  it,  and  it  always  occurs  with  pyo- 
nephrosis and  suppurative  pyelo-nephritis. 

Pathogenesis. — It  will  be  observed  that  urinary  septicemia  is  al- 
ways due  to  changes  in  the  kidneys.  Any  renal  suppuration  in  which 
there  is  accumulation  of  pus  in  the  kidney  inevitably  gives  rise  to  uri- 
nary septicemia.  On  the  other  hand,  urethral  stricture  and  prostatic 
hypertrophy  cause  urinary  fever  only  by  producing  renal  retention  and 
suppuration. 

Symptoms. — The  symptoms  of  this  condition  may  be  grouped  under 
several  heads — viz. : 

Fever. — The  fever  of  urinary  septicemia  is  as  irregular  as  that  of 
any  septicemia.  When  acute  it  may  be  interrupted  by  successive  chills, 
or  it  may  merely  run  high  in  the  afternoon  and  low  in  the  morning.  In 
mild  chronic  cases  there  may  be  but  a  slight  afternoon  rise,  with  perhaps 
a  subnormal  temperature  at  night,  while  occasionally  the  temperature 
may  remain  subnormal  for  days  at  a  time. 

Circulation. — The  circulatory  conditions  vary  through  an  equally 
wide  range.  The  heart  may  show  the  feebleness  of  age  or  the  hyper- 
trophy of  chronic  nephritis.  If  the  patient  is  robust  the  pulse  is  rapid 
and  tense,  and  as  he  fails  it  may  grow  more  so,  or  it  may  become  weak 
and  thready.  Arterial  sclerosis  is  a  common  complication  in  long-stand- 
ing cases. 

Digestive  Organs. — The  condition  of  the  digestive  organs  is  usually 
characteristic.  The  bowels  are  constipated,  the  aj)ix^tite  poor,  and,  while 
any  acute  indigestion  is  unlikely,  that  general  digestive  discomfort  com- 
mon to  every  form  of  autointoxication  is  met  with  hero.  Nausea,  vomit- 
ing, and  hiccough  are  symptoms  of  grave  uremia.  A  foul  diarrhea  may 
bespeak  intense  poisoning.  In  severe  cases  the  condition  of  the  tongue, 
mouth,  and  fauces  is  pathognomonic.  The  tongue  is  bright  red  ^  on  its 
tip  and  sides,  while  the  dorsum  is  coated  and  brown  or  grayish  (Plate 
V).  The  entire  organ,  indeed  the  entire  mouth  and  fauces  are  dry  and 
parched.  The  saliva  is  diminished  in  quantity,  viscid  in  consistence, 
and  acid  in  reaction.  In  the  last  stages  of  the  disease  the  foul  breath, 
the  sordes,  the  cracked,  parched  ton^rne,  brown  in  th(>  center  and  bright 
red  all  about,  form  a  characteristic  and  repulsive  ])icture. 


*  The  redness  and  dryness  of  the  tongue  are  directly  due  Uj  tlie  renal  condition  and 
are  therefore  constant,  while  the  coat  is  attributable  to  the  digestive  disturbance  and 
ifl  therefore  variable,  or  may  even  be  entirely  absent. 
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The  result  of  ihis  condition  of  the  mouth  and  tongue  is  the  buccal 
dysphagia,  first  described  by  Guyon.  On  account  of  the  dr\^iei»8  of  hia 
moutli  the  patient  accepts  with  «virlity  all  t^uid^4,  hut  has  an  civcrsion  to 
solids,  which  he  cau  masticate  and  swallow  only  wath  considerable  dijs- 
comfort. 

Uremic  Si/nipioms, — Prowsiuesa  and  torpn-  are  often  the  earliest 
uremic  symptoms.  Later  the  drowsiness  may  deepen,  or  may  alternate 
with  or  give  place  to  a  mental  restlessness  with  wanderings  and  hallu- 
cinationa,  whence  the  patient  may  at  first  be  recalled,  though  later  he 
goes  into  a  pennanent  maniacal  or  comatose  conditiom  At  tlie  same 
time  hiccough  and  persistent  vomiting  are  likely  to  occur,  with  absolute 
constipation  or  severe  diarrhea — and  then  the  end. 

The  Faf tent's  AspecL — When  a  patient  comes  coiuplaining  of  his 
bladder  or  kidneys  a  glance  wnll  reveal  the  presence  of  urinary  septi- 
cemia to  the  ex}ierienced  eye.  Ilia  face  ia  usually  thin,  drawn,  and 
sallow,  or,  if  fat,  flabby  and  pasty*  There  is  a  history  of  failing  diges- 
tion and  lost  weight.  The  skin  is  dry,  ]ierhaps  feverish.  There  may 
be  a  slight  edema  of  the  extremities,  hut  this  symptom  is  often  Bota- 
ble  by  its  absence.  The  act  inns  of  the  man  betoken  lassitude,  even 
stnpiility. 

Types  of  the  Infection. — lirinary  septicemia  manifestly  itself  in  one 
uf  four  types — viz. ; 

Urethral  (liiih 

Acute  Urinary  Septicemia. 

Chronic  Urinary  Septicemia, 
Dyspeptic  Type. 
Se|>tic  Tyi»e. 

Urethral  ChilL — Urethral  chill  is  an  arbitrary  title  for  that  form  of 
acute  urinary  sepsis  excited  by  the  passage  of  a  urethral  instrument. 
Clinically^  it  usually  consists  of  a  single  sharp  chill  occurring  imme- 
diately after  the  first  urination  following  instrumentation;  the  tern- 
peratnm  rises  to  lO^"^  or  104^  F,,  and  within  an  hour  falls  again  ta 
normal  amidst  profuse  perspiration. 

This  nsnally  constitutes  the  whole  attack,  but  it  may  be  the  onaet  of 
acute  urinary  seplicemia. 

The  older  authors,  overlooking  the  presence  of  mild  clironic  pyelo- 
ncjihritis,  invoked  fanciful  neurotic  exjilamititms  of  urinary  eliilL  As 
a  njattcr  of  fact,  the  victim  of  urinary  cliill  always  has  some  preexisting 
lesion  of  the  kidneys,  usually  a  pyelo-nephritis.  The  chill  is  an  expres- 
sion of  acute  renal  congestion,  in  part  perhaps  refleX|  but  chiefly  due  to 
absorption  of  bacteria  from  the  lacerated  urethra. 

That  urethral  chill  does  not  occur  more  constantly  imder  similar  con- 
ditions is  the  mystery.  The  majority  of  patients  escape,  whether  tlie 
urine  is  infected  or  not,  whether  the  wound  or  the  trauma  be  great  or 
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small.  The  same  patient  may  have  a  chill  one  day,  and  escape  it  after 
an  exactly  similar  operation  on  the  next.  The  simple  gentle  passage  of 
a  small,  soft  bougie  may  give  rise  to  it,  while  violent  diviilsion  or  ure- 
throtomy, performed  a  day  or  two  afterwards,  may  evoke  no  reaction ; 
and  again,  after  divulsion,  which  has  been  negative,  the  passage  of  a 
steel  sound  may  produce  a  chill.  Moreover,  the  position  of  the  injury  in- 
flicted by  the  instrument  is  of  importance.  At  and  near  the  meatus  the 
most  serious  injuries  do  not  give  rise  to  chill,  though  decomix)sed  urine 
pass  freely  over  the  raw  surface.  The  danger  increases  in  proportion  to 
the  depth  at  which  the  injury  is  inflicted. 

Diagnosis  of  Urethral  Chill, — Urethral  chill  must  l>e  distinguished 
from  urethral  shock.  Mild  urethral  shock  is  seen  typically  upon  the 
first  passage  of  an  instrument.  The  patient,  usually  of  a  nervous  ty|Xi, 
fearful  of  all  manipulation,  complains  of  great  pain  from  the  unob- 
structed and  gentle  introduction  of  a  sound  into  his  bladder.  Immedi- 
ately he  feels  faint  and  nauseated ;  he  may  vomit  or  faint  away ;  his  skin 
is  cold,  pale,  and  dry,  his  pulse  weak,  rapid,  or  irregular.  lie  may  have 
a  slight  chill,  and  as  the  attack  ])asses  the  skin  becomes  flushed  and 
moist.    Such  a  paroxysm  lasts  but  a  few  moments. 

Exceptionally,  the  collapse  is  unduly  8(?v(»re  and  prolonged,  and  the 
patient  dies. 

Such  death  is  usually  attributable  to  c(K*ain  poisoning  or  to  slattis 
lymphaticus. 

Acute  Urinary  Septicemia, — This  may  oi*cnr  without  known  provo- 
cation or  may  follow  urethral  chill.  It  is  due  to  focal  suppurative 
nephritis.  It  is  characterized  by  high  and  irregular  f(iver,  jx^rhaps  in- 
terrupted by  repeated  chills.  The  kidneys  are  sensitive  to  pn^ssnrc;. 
Subjective  renal  pain  may  be  slight  or,  if  severe,  referred  to  the  region 
of  the  gall-bladder  or  api)endix.  The  course  of  the  inflammation  is  that 
of  focal  suppurative  nephritis  (p.  3G1)). 

Chronic  Urinary  Septicemia, — This  is  urinary  septicemia  as  en- 
countered in  everyday  practice.  It  rarely  begins  as  an  acute  sc^pticemia. 
Its  onset  is  habitually  gradual,  even  obscure.  The  various  symptoms 
that  combine  to  make  up  the  picture  of  this  disease  have  been  describe<l 
above.     Two  clas8c»s  of  cases  are  encountered — viz. : 

Dysjjepiic  cases,  in  which  the  patient  (•omj)lains  solely  or  clii(»fly  of 
his  digestive  disturbance.  Such  are  the  old  mvu  who  suifer  from  pros- 
tatic retention,  with  little  inflammation  and  little  irritability.  They 
recognize  only  that  they  are  failing,  losing  weight  and  strengtli,  becom- 
ing more  and  more  drowsy,  and  utterly  (lys|x*ptie.  They  ])resent  tlie 
characteristic  tongue,  and  show  slight  irre^ilarities  of  temj)eratnre  and 
some  pohniria.  Relief  of  the  prostatic  n^tention  cures  tlie  symi)toms, 
unless,  perchance,  the  surgeon's  efforts,  catheter nl  or  operative,  result 
in  provoking  the  septic  type  of  chronic  urinary  septicemia.     If  let  alou" 
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these  patients  deteriorate  slowly,  and,  if  not  carried  off  by  intercurrent 
disease,  pass  finally  into  tlie  septic  type. 

The  septic  type  of  chronic  urinary  septicemia  is  the  grave  condition 
that  precedes  the  fatal  termination  of  any  chronic  retention  and  sup- 
puration in  the  bladder  or  kidneys.  It  may  last  for  years,  or  death  may 
close  the  scene  within  a  few  weeks  of  its  onset  While  the  mildness  of 
its  symptoms  may  at  first  contrast  vividly  with  those  of  urethral  chill  or 
acute  urethral  septicemia,  it  is  in  still  more  marked  contrast  to  them,  in 
that  it  always  terminates  fatally  if  left  to  itself.  The  approach  of  the 
fatal  issue  is  betokened  by  accentuation  of  the  polyuria  and  buccal 
dysphagia,  and  by  the  appearance  of  vomiting,  hiccough,  and  diarrhea. 

DIAGNOSIS 

Taken  in  the  order  in  which  they  are  usually  applied,  the  diagnosis 
of  surgical  inflammations  of  the  kidney  is  foimded  on  the  following 
tests,  viz. :  history  of  the  case,  evidences  of  septicemia,  palpation  of  the 
kidneys,  examination  of  the  urethra  and  prostate,  urinalysis,  cystoscopy, 
and  ureter  catheterism.  But  in  order  of  importance  this  list  should  be 
reversed.  It  is  true,  the  very  look  of  an  old  man  who  complains  of  noc- 
turnal urinary  frequency,  or  of  a  young  man  who  complains  of  diflScult 
urination  following  a  chronic  gonorrhea,  may  convict  him  of  renal  sup- 
puration. But  most  cases  of  renal  infection  are  revealed  only  by  careful 
urinalysis,  and  many  elude  any  test  less  precise  than  ureter  catheterism. 
^Moreover,  the  ureter  catheter  is  often  essential  to  distinguish  the  precise 
condition  of  each  kidney  as  contrasted  with  its  fellow.. 

Method  of  Diagnosis — Every  patient  with  pus  in  the  urine  is  sus- 
pected of  pyelo-nephritis  until  his  kidneys  are  proven  normal.  Every 
susj^ect  should  be  submitted  to  the  following  examination : 

Careful  review  of  the  history  and  person  with  special  reference  to  gon- 
orrhea, stricture,  prostatism,  stone,  tuberculosis,  pregnancy,  and  fever. 

Examination  of  the  urine  passed  into  two  glasses.  If  the  patient's 
temperature  is  normal  and  the  second  flow  of  urine  is  absolutely  free 
from  pus  and  bacteria,  he  has  no  renal  infection  (unless  the  infection 
is  being  controlled  by  treatment).  But  if  there  is  fever,  the  total  ab- 
sence of  pus,  blood,  and  bacteria  from  the  urine  does  not  absolutely 
exclude  the  presence  of  focal  suppurative  nephritis;  this  is  disclosed, 
however,  by  costo-vcrtebral  tenderness. 

PaljMiion  of  the  kidneys,  as  descril^ed  in  Chapter  I. 

Examination  of  the  urethra  and  prostate  for  evidence  of  obstruction. 

Radiography,  if  stone  is  suspected. 

Cystoscopy  and  ureter  catheterism,  if  the  preceding  tests  are  unsat- 
isfactory and  inadequate,  and  if  the  patient's  circumstances  and  condi- 
tion ijermit,  and  the  diagnosis  requires  it. 


ri.ATK    IV 


Tmk  Uhine  or  (Ik.we  Suppuratino  PYEi^NEPimiTm. 

Thi?  urine  is  iicid  wtid  milky  when  passed.  On  standing  it  becomes  almost  cleur, 
pr^-taimrig  only  a  liaictf^rial  huate,  wIhIp  the  pun  aeciimulates  in  u  fl:it,  cohesive,  yt'llnw 
or  greenish  nias^  at  tlip  |j*jttom.  The  specific  gmvity  of  tliis  urine  U  low,  nrid  the 
amount  of  pn^  varie;*  from  tluy  to  day. 
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TTrinary  Signs  of  Benal  Infection. — Excepting  only  (1)  cases  of 
catarrhal  pyelo-nephritis  under  control  of  treatment  and  (2)  exceptional 
cases  of  focal  suppurative  nephritis,  the  urine  of  a  patient  with  an  in- 
fected kidney  always  contains  bacteria,  usually  pus,  often  blood,  rarely 
casts,  always  albumin.  It  is  commonly  acid,  and  may  or  may  not  show 
lowered  specific  gravity  due  to  a  lessened  excretion  of  solids. 

Bacteria. — These  are  always  present.  The  commonest  bacterium 
is  the  bacillus  coli,  alone  or  combined  with  pyogenic  cocci.  The  renal 
flora  may  be  contaminated  in  the  bladder. 

Pus, — ^Pus  is  present  unless  the  case  is  a  pure  bacteriuria.     Micro- 
scopically, the  pus  cells  are  often  found  distorted,  but  this  distortion  is 
neither  constant  nor  characteristic    Macroscopically,  the  pus  may  be  so 
slight  as  to  be  obscured  by  the  bacteriuria,  or  it  may  be  light  and  in  no 
great  quantity,  indistinguishable  from  the  pus  of  cystitis  or  posterior 
urethritis.    But  grave  pyelo-nephritis  or  pyonephrosis  delivers  a  quality 
of  pus  recognizable  to  the  naked  eye  as  "  renal  pus."    If,  in  such  cases, 
the  urine  is  closely  watched,  it  will  often  be  found  to  remain  for  days 
almost  clear  of  pus,  during  which  period  the  patient's  general  and  local 
symptoms  become  progressively  more  marked.     Then,  suddenly,   and 
^thout  assignable  cause,  the  urine  becomes  loaded  with  thick  creamy 
pws  and  immediately  the  symptoms  are  relieved — only  to  recur  gradu- 
^Uy  as  the  pus  pocket  in  the  renal  pelvis  refills.    This  symptom-complex, 
^^  markedly  remittent  pyuria  with  increamig  symptoms  while  the  pus 
^^ileds  and  relief  when  it  is  poured  out,  is  almost  pathognomonic  of  pyo- 
nephrosis or  grave  pyelo-ne})hritis.     The  seminal  vesical  or  a  bladder 
^^ociile  may  give  similar  gushes,  but  the  symptoms  and  the  local  and 
^^inary  signs  of  these  conditions  differ  so  widely  that  an  error  of  diag- 
^^sis  is  hardly  possible. 

But  the  gushes  of  pus  are  not  constant,  and  to  distinguish  them  may 
^^iiire  long  and  careful  observation.    Yet  if  there  is  at  any  time  a  con- 
^Xderable  quantity  of  renal  pus  in  a  given  specimen,  its  characteristics  are 
^sually  quite  distinctive.     If  the  urine  is  allowed  to  stand  an  hour  or  so 
■^>i  a  glass  vessel,  it  will  be  found  tliat  the  pus  sinks  to  the  bottom  of  the 
Glass  and  lies  flat  and  solid  like  a  bed  of  sand,  while  the  supernatant 
fiuid  remains  hazy  with  bacteria  (Plate  IV).     The  j)us  has  often  a  sal- 
low greenish  hue,  or  it  may  be  creamy;  but  these  signs  are  of  little 
inoinent.     It  is  the  flatness  and  soli<lity  of  the  deposit  that  are  charac- 
teristic.    Bladder  pus  never  settles  in  this  way.     However  intense  the 
cystitis,  however  deep  the  layer  of  ])ns  at  the  l^ottom  of  the  glass,  it  is 
always  capjx^d  by  a  fluffy,  rolling  nmeocloud   (like  the  thunderheads 
on  the  horizon  of  a  summer  snnset )  if  the  ])ns  conies  from  any  ])art  of 
the  urinary  tract  except  the  kidney. 

Blood. — The  blood,  if  })resent,  is  nsually  Tnierosco])ie,  unless  there  is 
stone,  tubercle,  or  tumor.     The  blood  cells  may  be  crenated  or  distorted, 
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but  this  is  not  characteristic.  If  clots  appear^  they  are  small  or  elongated 
(ureter  casts),  quite  different  from  the  great  clots  that  form  in  the 
bladder.  If  the  hematuria  is  macroscopic,  it  is  evenly  distributed 
throughout  the  urine.  ^  In  color  the  blood  is  usually  dark,  but  may  be 
as  light  as  a  vesical  hemorrhage. 

Casts,  —Any  variety  of  casts  may  appear,  but  chronic  renal  infec- 
tions often  show  no  casts  at  all.  I  have  followed  for  several  years  the 
urinary  analyses  of  a  case  of  chronic  pyelo-nephritis  of  some  twenty 
years'  duration :  not  one  in  10  of  them  reveals  casts.  Chute  found  casts 
in  only  7  out  of  40  cases  of  renal  infection. 

Albumin,— The  presence  in  the  urine  of  more  than  a  trace  of  albu- 
min, in  the  absence  of  blood  or  of  acute  prostatitis,  is  almost  certain 
evidence  of  renal  infection.  Yet  most  cases  of  chronic  pyelo-nephritis 
show  but  a  trace  of  albumin. 

Acidity. — The  urine  of  pyelo-nephritis  is  usually  acid,  unless  con- 
taminated by  an  alkaline  cystitis.  Alkaline  pyelo-nephritis  is  usually 
calculous. 

Lowered  Excretion  of  Solids, — Retention  of  urinary  solids  is,  of 
course,  proportionate  to  the  degree  of  renal  destruction,  but,  inasmuch 
as  grave  renal  infection  is  often  unilateral  and  excites  compensatory  hy- 
pertrophy in  the  opposite  kidney,  the  total  urine  may  show  no  reduction 
of  solids,  though  the  urine  obtained  by  ureter  catheter  does  show  this. 

Cystoscopic  Picture. — General  cystitis  may  or  may  not  be  present.  If 
so,  it  usually  obscures  the  cystoscopic  signs  of  pyelo-nephritis.  If  not, 
the  following  conditions  may  obtain : 

Inhere  niay  he  no  evidence  of  pyelo-nephritis  discernible  by  th^  cys- 
toscopy This  is  the  case  in  the  majority  of  light  chronic  renal  infec- 
tions. The  ureter  mouth  is  normal,  its  contractions  regular.  I  have 
even  seen  the  mouth  of  a  ureter  from  a  markedly  tubercular  kidney  look 
and  act  quite  normally  (Plate  I). 

There  may  he  localized  cystitis.  Inflammation  of  the  bladder 
mucous  membrane  about  the  mouth  of  a  ureter  is  suggestive  of  inflam- 
mation in  the  corresponding  kidney,  even  though  that  ureter  mouth 
itself  he  not  notably  diseased. 

The  ejected  urine  may  he  pundent,  A  kidney  that  is  actively  sup- 
purating may  secrete  so  purulent  a  urine  that  its  cloudiness  is  readily 
recognizable  as  it  issues  from  the  ureter. 

The  jet  may  he  dr/icicnt.  If  the  urine  drools  from  the  ureter  mouth 
instead  of  being  ejected  by  a  sharp  ureteral  contraction,  there  is  grave 
impairment  of  the  ureteral  function,  and  presumable  renal  infection. 
In  such  cases,  however,  the  ureteral  mouth  is  usually  manifestly  dis- 
eased, and  the  jet  notably  purulent. 


'  A  few  cases  of  terminal  renal  hematuria  have  been  alleged. 
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The  mouth  of  the  ureter  may  be  diseased.  The  inex|ierience<l  cys- 
toscopifit  finds  either  distortion  or  congestion  in  every  ureter  mouth  he 
sees.  The  experienced  operator  mistrusts  apparent  congestion  of  the 
ureter  mouth  quite  as  he  mistrusts  hmg  intervals  between  tlie  ureteral 
jets.    Neither  is  a  safe  sign  of  disease. 

Disease  of  the  ureter  moiith  may  show  itself  by  ulceration  on  or  near 
the  lip  of  the  ureter,  or  merely  by  the  circunis(»ril)e(l  periureteral  cystitis 
already  mentioned.  In  many  instanc(»s,  however,  chronic  ureteritis  pro- 
duces actiial  distortion  of  the  orifice  ( Plate  I ). 

The  diseased  ureter  orifice  may  he  coniracled;  it  is  oftener  dilated. 
Dilatation  is  usually  ass(x?iated  with  circumjacc^nt  cystitis,  often  with 
rigidity.  The  rigid  dilated  ureter  mouth  is  often  roimd  in  shape,  the 
*' golf-hole  "  ureter.  The  most  dilated  ureter  orifice  I  ever  saw  was  not 
rigid,  but  emptied  itself  with  a  sort  of  prolapse  of  a  hemorrhoidal-like 
tab  of  mucous  membrane  (the  kidney  above  was  pyonephrotic). 

In  most  cases  the  precise  condition  of  the  kidiiey  is  best  determined 
hy  ureter  cathcterisnu 


CHAPTER   XXXIV 

CLINICAL  TYPES  OF  RENAL  INFECTION:   THEIR   SYMPTOMS, 
COURSE,   DIAGNOSIS,   AND   PROGNOSIS 

The  following  types  of  renal  infection  will  be  here  considered: 

Acute  Catarrhal  Pyelo-nephritis.     (Acute  Pyelitis.) 
Chronic  Catarrhal  Pyelo-nephritis.     (Kenal  Bacteriuria — and  with 
this  a  consideration  of  bacteriuria  in  general.) 
Suppurative  Pyelo-nephritis. 
Pyonephrosis. 

Focal  Suppurative  Nephritis.     (Multiple  Septic  Infarcts.) 
Eenal  Infections  of  Childhood  and  Pregnancy. 

ACUTE  CATARRHAL    PYELO-NEPHRITIS 

This  inflammation  is  characterized  by  total  bacteriuria,  fever,  an.<l 
a  few  local  symptoms.  It  is  caused  almost  exclusively  by  the  Bacillus 
coli  communis  and  the  typhoid  bacillus.  It  occurs  during  pregnane^ 
or  in  the  course  of  a  typhoid  fever.  It  may  also  be  the  first  stage  ol 
many  ascending  renal  infections. 

It  is  an  ephemeral  inflammation.  I  have  known  it  to  begin  with 
repeated  chills  and  a  sharp  rise  of  temperature,  though  it  may  com- 
mence less  acutely.  In  the  few  cases  I  have  seen  the  temperature  ran 
a  septic  course,  low  in  the  morning,  high  in  the  evening,  and  was  asso- 
ciated with  little  prostration  and  no  evidence  of  urinary  toxemia  or 
septicemia.  After  a  few  days  the  temperature  rims  lower,  and  becomes 
normal  between  the  fourth  and  the  fourteenth  day. 

Meanwhile  the  local  syniptoms  amount  to  nothing  more  than  a  very 
slight  ache  and  tenderness  in  the  loin.  The  urine,  however,  shows  a 
characteristic  acid  total  bacteriuria  and  contains  albumin  and  casts. 

As  the  acute  inflanmiation  subsides,  it  is  possible  for  the  infection 
to  be  overcome  spontaneously  and  for  the  kidneys  to  return  to  their  nor- 
mal state.  Otherwise  chronic  catarrhal  or  suppurative  pyelo-nephritis 
or  focal  suppurative  nephritis  supervene. 

Diagnosis. — Acute  catarrhal  pyelo-nephritis  is  not  an  uncommon  in- 
flammation, but  it  is  usually  overlooked.     When  it  occurs  in  the  course 
380 
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oft  pf^nancy,  the  obstetrician  recognizes  the  albuminuria,  but  pays  no 
attention  to  the  bacteriuria.  The  fever,  if  low,  is  overlooked ;  if  high,  it 
is  misinterpreted.  The  inflammation  soon  becomes  chronic,  and  so  con- 
tinoes  indefinitely,  or  disappears  without  any  diagnosis  or  treatment 
otlier  than  that  of  puerperal  nephritis. 

The  acute  catarrhal  pyelo-nephritis  of  typhoid  fever  is  also  misin- 
terpreted.    Whatever  rise  of  temperature  or  albuminuria  it  causes  is 
attributed  to  the  enteric  inflammation,  and  the  bacteriuria  is  treated 
and  cured  without  any  clear  recognition  of  the  nature  of  the  lesion. 

Acute  catarrhal  pyelo-nephritis  occurring  in  the  course  of  a  cystitis 
is  still  more  obscure.  The  urinary  evidences  of  cystitis  overshadow  the 
i«nal  bacteriuria,  and  the  general  and  local  symptoms  are  not  sufficiently 
definite  for  a  diagnosis.  Hence  the  renal  inflammation  is  overlooked 
^iitil  the  cystitis  is  controlled  and  the  pyelo-nephritis  has  become 
«*^i»nic 

To  diagnose  acute  pyelo-nephritis  it  is  only  necessary  to  distinguish 
^*^^  8>Tnptom-complex  of  bacteriuria,  albuminuria,  and  fever.  This  can 
^^^Xially  be  done  in  the  puerperal  cases,  sometimes  in  the  typhoidal  caBes^ 
^^d  rarely  in  the  cases  of  ascending  infection. 

Ureter  catheterism  and  eosto-vertebral  tenderness  clinch  the  diag- 
nosis, 

CHRONIC  CATARRHAL   PYELO-NEPHRITIS 

The  symptoms  of  chronic  catarrhal  pyelo-nephritis  are  acid  renal 
Kacteriuria  and  urinary  toxemia.  In  the  earlier  stages  of  the  disease 
Wcteriuria  is  the  only  symptom,  but  as  the  renal  sclerosis  advances  the 
evidences  of  kidney  insufficiency  gradually  appear.  There  are  no  local 
symptoms. 

I  suspect  that  chronic  catarrhal  pyelitis  always  begins  acutely  or 
remains  a.s  the  last  trace  of  a  suj)purative  inflanunation  of  the  kidneys. 
Yet  I  have  encountered  many  eases  that  gave  no  history  of  either  origin. 
The  inflammation  is  habitually  encountered  as  the  result  of  stricture  or 
of  prostatic  hypertrophy.  In  many  such  eases  the  cystitis  may  be  con- 
quered, leaving  the  patient  with  no  evidence  of  disease  otlier  than  the 
passa^  of  acid  bacterial  urine  containing  casts,  a  mere  trace  of  albumin, 
and  a  few  pus,  blood,  or  epithelial  ivlls.  I^ss  frequently  a  chronic 
catarrhal  pyelitis  persists  after  pregnancv  or  typhoid  fever.  In  other 
cases  the  catarrhal  pyelitis  orifrinates  as  a  supjnirative  inflammation. 
After  the  kidneys  have  l)een  thoroughly  emptied  of  pus,  an  acid  renal 
bacteriuria  still  persist*^. 

The  course  of  the  inflammation  is  much  the  same  whatever  its  origin. 
It  may  resolve  spontaneously  or  under  treatment  during  tlie  first  months. 
The  typhoid  cases  usually  resolve,  while  those  originating  from  a  re- 
tention cystitis  or  from  suj)])urative  jiyelo-nephritis  very  rarely  do. 


382 


CLINICAL  TYPES  UV  RENAL  LNFECTION 


At  first  it  givci^  no  siil*joL'tive  syriiptonig,  Uulf^ss  tlio  patient's  atten*j 
tion  is  culknl  k)  liLs  uriiic*  hv  its  liazinesj^  or  its  odor,  ho  is  quite  imcrm- 
scions  that  there  is  any  thing  wrong  with  hinu  But  interstitial  sclerosis 
of  tht^  lvi<1nev  is  a  constant  feature  of  the  iiiflrtniiuation,  anri  this  may 
ultimately  carry  the  patient  otT,  Hiontrh  I  eon f ess  1  tiave  not  known  it  to 
do  90.  The  casci*  I  have  wateliecl  tiave  rt'iiiaineil  entirely  qnieseeut  or 
In-en  interrn|»te«l  hy  aeute  attaeks  i>f  pyelonephritis  or  of  f«K*4il  sup 
piH'ariv(*  n(^|ihrifis, 

Diag:nosia, — The  diagnosis  of  elirrmie  catarrlial  pyeh>ne|>l iritis  is  the 
diagnosis  of  haeteriiiria  and  of  elironie  interstiiial  nejihrilis,  Rotli 
diagnoses  are  ei^senlial  to  a]ipreeiatt'  and  treat  the  ease.  If  it  has  orig- 
inated ill  a  ehronie  eystitis,  the  surgeon  is  pecnliarly  prone  to  neglect 
tile  kidneys  and  to  tortnre  the  hlathler  with  syring<'s»  eystoscojx*s,  sounds^ 
and  seetion  in  vain  efforts  to  ehei'k  the  intlamnnttion  that  is  in  the  |>elvis 
of  the  kidney,  A  carefnl  urinary  examination  and  cystoiseopy  will  set 
him  right. 

On  tlie  other  hand,  the  general  jjruetit inner  will  he  qniek  enongh  to 
appreciate  the  renal  aspect  of  the  ease,  hnt^  through  negleet  to  note  the 
obv^ions  haze  iu  tlie  urine,  lu^  overhK>ks  the  haeterial  eanse,  and  all  his 
medieal  treatment  avails  nothing.  The  diagnosis  of  ehronie  eatiirrhal 
pyelo-nephritii*  is  simple  enongh,  if  one  only  snsi>eeta  its  existence. 


BACTERIURIA 

The  one  form  of  nrinary  infection  that  dm's  not  h^nd  itself  readily 
to  elassiiieation  is  baeteriuria — the  presence  of  great  nnmlters  of  bacteria 
in  the  urine  without  ohvions  parietal  lesion.  It  can  scarcely  be  termed 
an  Infection  of  the  urine  witliout  any  lesion  of  kidney,  bladder,  or  pros- 
tate. Such  a  theory,  though  it  has  been  generally  accepted,  is  opposed 
to  all  we  know  of  urinary  bacteriology.  We  know  that  the  simple  in- 
je(*ti(m  of  bacillus  Cf»Ii  into  the  bladder  does  not  cause  baeteriuria.  We 
know  that  the  simple  pai^sage  of  bacillus  euli,  evon  in  great  numbers* 
from  the  kidney  does  not  cause  baeteriuria.  \\\-  know  that  baeteriuria 
is  often  only  an  initial  t>r  a  torminal  pliast*  of  eystilis  or  pyelo-nephritis. 
We  know,  tinally,  that  in  many  cases  the  baeteriuria  may  be  temyK>rarily 
conquered  by  vigtmMis  treatnient  only  to  reapj^ar  again  as  soon  as  the 
treatment  is  remitted.  In  view  of  those  facts  it  is  not  possible  to  accept 
the  old  theory  thaf  ba(*teriuria  is  due  to  the  presence  in  the  urine  of  a 
microbe  wliieh  m  nit  i  pi  ins  so  fast  that  it  is  not  swept  away  by  the  nri- 
nary stream*  On  the  contrary,  we  can  only  conclude  that  baeteriuria  is 
a  collective  term  covering  several  <]ifferent  conditions  whose  salient  char* 
acteristic  is  the  rapid  multiplication  of  bacteria,  so  that  they  swarm  in 
the  urine  and  are  as*Mx*iated  witli  little  or  no  pus  to  indicate  the  existence 
of  the  loral  inflanunati<»n  from  which  tliey  take  their  origin.     It  is  not 
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juflt  to  restrict  tlie  t<»rni  hactoriiiria  to  those  casos  in  wliicli  the  urine  con- 
tains no  demonstrablo  pus  whatever,  for  a  little  pus  may  ai)iK»ar  in  one 
specimen  of  urine  and  be  absent  from  tlie  next 

Bacteriuria  has  been  studied  at  length  by  Roberts,^  Krogius,^  Rov- 
sing,*  Jeanbrau,^  Gassman,*  and  others. 

Symptoms. — J'he  Urine, — The  urine  of  bacteriuria  is  hazy.  It  con- 
tains no  gross  particles  or  cloud  of  pus,  but  seems  to  he  filled  with  the 
finest  sort  of  a  white  powder.  In  a  strong  light  tlie  urine  has  a  peculiar 
opalescence.  Its  reaction  is  acid  in  the  great  majority  of  cases.  Its 
peculiar  sickening  odor  has  been  compared  to  that  of  a  mouse  or  a  dead 
fish.  No  deposit  occurs  on  standing,  nor  is  the  haze  affected  by  heat  or 
chemicals  unless  albumin  is  present.  The  centrifuge  affects  the  cloudi- 
ness but  little,  and  throws  down  only  the  merest  trace  of  a  deposit  A 
microbic  sediment  may  be  obtained  by  adding  equal  parts  of  absolute 
alcohol  to  the  urine  and  then  centrifuging  (Halle). 

Examination  under  the  microscope  of  a  drop  of  urine  obtained  from 
the  bottom  of  a  centrifuge  tube  reveals  innumerable  bacteria,  usually 
the  bacillus  coli,  intermingled  wnth  a  few  epithelia  and  leucocytes,  with 
perhaps  casts  and  blood  cells  and  crystals. 

The  urine  may  be  albimiinous.     It  is  rarely  phosphatic 

Conrse  of  the  Disease. — The  urinary  signs  just  described  are  the  only 
essential  characteristics  of  bacteriuria.  In  many  eases  there  are  no  sub- 
jective symptoms  whatever.  The  symptoms,  when  there  are  any,  are 
those  of  the  underlying  prostatitis,  pyelo-nephritis,  etc.  Thus  bac- 
teriuria may  appear  under  many  different  forms.  It  may  be  the  initial 
or  the  terminal  stage  of  pyelitis,  cystitis,  or  urethritis.  It  may  be  the 
most  striking  symptom  of  prostatitis  or  vesiculitis.  It  may  result 
from  typhoidal  or  other  infection.  Y(*t  amid  these  and  other  clinical 
tyjjcs  there  are  tiivo  forms  of  bacteriuria  so  prominent  clinically  as  to 
overshadow  all  other  ty]X3s  of  the  disease.  These  are  the  pyelo-nephritic 
tyi^  and  the  prostatic  type. 

Pyelo-nephritic  Type, — S(»e  alK)ve. 

Prostatic  Type, — There  may  or  may  not  \yo  prostatic  hyyiertrophy. 
The  bacteriuria  oftenest  a])pears  during  a  chronic  gcniorrhea.  The  urine 
is  not  albuminous  unless  it  contains  blood.  It  may  1)0  acid,  containing 
bacillus  coli,  or  alkaline,  containing  stai)hyl(XJOcci  or  streptoc(K»ci.  The 
symptoms  are  those  of  prostititis  or  vesiculitis,  and  the  bacterium  is 
found  in  the  expressed  secretions  of  the  prostate  and  vesicles.  In  fact, 
the  course  of  the  disease  is  that  of  a  prostatitis  or  a  vesiculitis,  modified 
only  by  the  fact  that  the  bacteriuria  is  for  a  longer  or  shorter  time  the 
prominent  symptom. 

'  BtU.  Med,  Jour.,  1881,  ii,  623.  » Ihid.,  1807,  x\^  910. 

^Guyon's  AnnaleSy  181)4,  xii,  19().  *  Gaz.  des  hop.,  1S99,  Ixxii,  053. 

^GuwnCs  Ajinales,  19(K),  xviii,  148. 
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Diagnosis. — Bacteriiiria  may  be  suspected  by  the  urinary  appearance 
and  odor.  It  can  be  diagnosed  only  by  the  centrifuge  (wliich  fails  in 
clear  the  urine)  and  the  niicroscoix^  (which  shows  what  little  deposit 
there  is  to  be  almost  entirely  bacterial). 

The  distinction  between  pyelo-nephritic  and  prostatic  bacteriuria 
may  not  be  easy  in  a  given  case.  Indeed,  the  two  may  doubtless  coexist. 
Yet  an  alkaline  bacteriuria  is  almost  invariably  prostatic,  a  bacteriuria 
following  gonorrhea  or  due  to  instrumentation  or  to  stricture  is  probably 
prostatic.  A  bacteriuria  occurring  during  the  course  of  a  prostatitis 
or  of  a  prostatic  hy])ertrophy  is  doubtless  prostatic.  Finally,  the  ex- 
pressed prostatic  secretion  (after  urethral  and  vesical  irrigation)  will 
be  foimd  to  contain  the  incriminated  bacteria  in  great  numbers  if  the 
bacteriuria  is  prostatic. 

On  the  other  hand,  if  the  bacteriuria  is  pyelo-nephritic,  the  urine  is 
acid  and  contains  albumin.  The  clinical  history  nuiy  lead  to  a  diagnosis 
or  ureter  catheterism  may  be  required. 

SUPPURATIVE    PYELO-NEPHRITIS 

Suppurative  pyelo-nephritis  is  caused  by  stone,  tubercle,  injury,  or 
infecticm  of  the  kidney,  or  by  ascending  infe(*ti(m  from  the  bladder. 
Suppuration  from  the  first  four  causes  is  usually  confined  at  first  to  one 
kidney,  but  ascending  infection  attacks  the  two  kidneys  simultaneously. 

Ascending  suppurative  pyelo-nephritis  has  been  termed  the  surgical 
kidney,  and  such  it  is  in  every  sense.  It  is  a  surgical  disease;  it  de- 
mands surgical  treatment;  it  is  caused,  often  enough,  by  the  careless  sur- 
gical treatment  of  retemtiim  cystitis.  The  lesions  of  surgical  kidney  are 
commonly  bilateral,  but  the  suppuration  is  almost  always  more  severe 
in  one  kidney  than  in  the  other. 

The  course  of  the  disease  may  be  acute  or  chronic. 

Acute  Cases. — The  symptoms  of  acute  suppurative  pyelo-nephritis 
are  urinary  se])ticemia,  pyuria,  and  local  evidence's  of  abscess.  The  in- 
fec.ti(m  of  the  kidney  is  anncmnced  by  a  chill,  perha])s  by  a  succession  of 
chills.  The  temperature  rises  abruptly  and  runs  a  sc])tic.  c«)urse,  or  re- 
mains high.  At  this  time  there  may  be  no  urinary  evidcMices  of  the  renal 
infection,  f(»r  the  jms  may  he  pent  uj)  in  the  kidney  or  its  pelvis.  But 
there  is  pain  and  tenderness  to  ])ressure  over  the  kidney — a  tcniderness 
best  elicited  by  Guyon's  ballottement,  though  Innianiud  examinati(m 
reveals  little  or  no  enlargement  of  the  organ.  The  ])atient  may  succumb 
to  the  infection  or  pass  into  what  might  be  teruiec]  the  second  stage  of 
the  disease.  The  abscess  bursts.  Exceptionally  it  bursts  into  the  peri- 
renal tissue  and  gives  only  tem])orarv  relief;  liabitually  it  bursts  or 
overflows  into  the  jx^lvis  of  the  kidney  and  down  the  uret(T.  The  aspect 
of  the  case  is  immediately  altered.     The  urine  is  loaded  with  renal  pus; 
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k'rnoss,  an<l  tumor  clisa|>|)oiir  from  tho  loin,  or  at  least  percep- 
inish,  and  tho  s<»|)tuH»mia  ahatt'S.     If  the  pationt  rallies,  his 

^rratly  improv<'s  and  the  intlammation  In^eomes  eatarrhal,  or 
is  n»tills  and  the  siipjmration  l)eeomes  ehronie. 
ic  Cases — The  symptoms  of  chronic  suppuralirc  pyelo-nephritis 
al,  hK*al,  and  urinary.  There  is  urinary  septicemia,  renal  py- 
'nnittent  or  continuous,  pain,  tenderness,  and  tumor  of  the 
rgan. 

^niptoms  oft(»n  run  a  remittent  course.  While  the  pus  is  drain- 
he  fever  is  low,  the  local  signs  obscure,  tlu»  urine  fidl  of  pus. 
bstrss  tills  up  the  general  and  local  symptoms  Ikh^ouic  more 
vliile  the  pus  disapjH^ars  from  the  urine.  So  definite  may  1« 
iation  of  symptoms  that  the  patient  himself  leanis  that  when 

is  foul  and  muddy  he  feels  far  better  than  when  it  is  com- 
•  clear. 

ler  eas(»s  the  course  oi  the  disease  is  more  steady.  The  collec- 
is  in  thr  kidney  drains  badly.  There  is  little  variation  in  tho 
«K'al,  and  urinary  symptoms.  Such  cases  may  pursue  one  of 
urst*s. 

(  sipn/f/om.'i  (IIP  nil  rcfvrahle  fo  fhr  bladder.  Perhaps  a  severe 
tiseures  the  syiuptoms  of  jiyelo-nephritis;  but  more  ofte?n  it  is 
oms  of  the*  ])velo-nephritis  its(»lf  that  are  referred  to  the  blad- 
s  a  singular  fact  that  suppurati(>n  in  the  kidney — and  this  is 

trui*  of  calculous  pyel<>-n(»]ihritis — may  caus(»  the  most  tortur- 
nus  in  the  bladder  without  any  pain  in  the  loin.  The  assottia- 
ruria  and  dysuria  encouragc^s  the  surgeon  in  his  treatment  of 
(T,  while  he  neglects  a  sup])uratiug  kidney  that  may  fill  the 
ti.     The  rcvords  of  innuuicrable  futile  cystotomies  attest  this 

the  oidy  way  to  avoi<l  such  a  mistake  is  by  a  can'ful  ex- 
1.  liciud  ])us  will  Ik*  found  in  quantity,  (►r  elsi»  there  will 
.n'stivc  biictcriuria  and  ali)U]niuuria.  Following  up  this  sug- 
1n'   surgeon    will    obtain    uuiiii^Ntakable   coutirmatory    evidtMnv 

tongue,   the  teiiijMTjiture,  examination   of   the   loin,   and  cys- 

oiImt  cii<e<  the  hunl  sffm it/nins  i/i  ihr  UnH  attract  the  ])ati(Mit's 
The  iuniur  may  not  Ix*  so  larire  as  to  comiH*l  hi-^  attiMition,  but 
may  1m«  marked.  It  vjiries  from  a  slight  soreuess  and  teuder- 
I'  ex<TUciatiiig  agony  of  remd  colic.  These  jiainful  ty|H*s  of  the 
niiiii«»uly  jKM'ur  ill  cnlciilmi^  cji<es. 

(.vy//y,//'/    ami  st'jilir  rtisrs,   in   wbicli   the  syinptoms  of  uriuary 
(I   prednininiite,  are  '•t'lm  nb>cnre,  esjiecially   if  the  kiduey   is 
ly  eulariied  or  tender,     ^'et  here  ugain  a  careful  exaiuinatiou 
♦videiicc-i  uf  renal  intlammaii«»n. 
many  in<tancr<  tlnn-  i-  fnr  y«'ar^  nothiui:  ni'»re  than  a  W^/*//- 
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Diagnosis. — liacteriuria  may  Ih»  siisjKrtiMl  by  the  urinary  a]i]ir'arancp 
ami  (mIof.  It  can  Ik'  (lia^ioscd  (tiily  by  tin*  riMitrifnp*  (  wliirli  fixiU  t'» 
<'lcar  tli(^  nrinr)  an<l  tlu'  ini('ros<*n|H>  (wliirli  slmws  what  litth*  <lc|aisit 
there  is  to  Im*  ahnosi  entirely  haeterial). 

The  (listinrtion  lM*tw(»en  jiyehMiephritie  and  prostatie  liaeterinria 
may  nut  Ix'  easy  in  a  given  cast*.  Indw^l,  the  two  may  donhtlenri  wiexisl. 
Vet  an  alkaline  haetiM'iuria  is  almost  invariably  ]irostatie,  a  Imcteriurii 
following  gonorrhea  or  dne  to  instrnmentation  or  to  strietiiro  18  pnilmbiv 
jirostatie.  A  baeteriiiria  fH'cnrring  dnring  the*  CMinrse  of  a  pni^tatiti^ 
or  of  a  j)rostatie  hyjH'rtrophy  is  donbtless  prostatic.  KinallVy  tla*  ex- 
])ress«Ml  ])rostatie  seenM ion  (after  nrethral  and  vesical  irrigation)  will 
l)e  found  to  contain  the  incriminated  bacteria  in  great  nunilters  if  the 
bacteriuria  is  prostatic. 

On  the  othtM-  hand,  if  the  bacteriuria  is  pyeb»-n(»phritic,  tho  urine  i^ 
acid  and  c(»ntains  albumin.  The  clinical  history  nuiy  b*ad  to  a  diagiH*^!") 
or  ureter  catheterism  may  l)e  reipiin^d. 

SUPPURATIVE    PYELO-NEPHRITIS 

Sujjpurative  |)yelo-uephritis  is  caus<Ml  by  stone,  tnU'rclo,  injury,  or 
infection  of  ihe  kidney,  or  by  as<*ending  inftftion  from  tho  Madder. 
Suppuration  from  the  first  four  causes  is  nsnally  confined  at  first  to  !>»<• 
kidn(»y,  but  ascending  infection  attacks  the  two  kidnt^ys  simnltaneonsly. 

Asci'udiug  supjiurative  pyelo-n<*|»liriti<  has  U-en  IitukmI  tlir  sunfival 
kUlnvji^  and  such  it  is  in  (»verv  senM'.  It  is  a  surgical  dis<*as<»;  it  ilo- 
nuiuds  surgical  tr4'atuieut  ;  it  is  caus«MK  often  enough,  by  the  can'less  sur- 
gical tivatmmt  of  retmtion  cystitis.  The  Irslons  of  surgical  ki<lnev  arc 
commonly  bilateral,  but  the  suppuration  is  almost  always  more  sc*verc 
in  on*'  kidney  than  in  the  other. 

The  cnursc  <»f  ibr  disease  \\\\\\  l)e  acute  or  chronic. 

Acute  Cases.  -  The  sym|)toms  of  arutc  sit/fitunt/lvr  jn/vlo-nophrifi^ 
are  urinary  -sept ij'euiia,  pyuria,  and  bn^al  evidences  «if  absn^ss.  The  in- 
feetiou  uf  tli4'  kidney  is  announced  by  a  chill,  |H'rhap>  by  a  snec<»ssion  *»l 
chills.  Tlir  teuiperaiure  ri^es  abruptly  and  runs  a  >e]jti«'.  coursi*,  or  n*- 
main^  hii:h.  At  llii-  time  there  may  be  no  urinary  evidences  of  the  n'nal 
iufeetJMii.  for  the  pu-  inav  be  |i<'iit  u|i  in  the  kidney  or  its  jM-lvis.  Ibit 
there  i-  pain  and  tenderrie-^  to  pres-un*  nver  the  kidney — a  tendenn*'»< 
bf-t  eli«'iird  liy  (iuynii\  lialinttenient,  though  bimanual  e\aminati<in 
reveal-  lirtjr  ..r  im  enlari:enient  of  the  ornau.  The  patient  may  suecmnb 
to  tln'  iiit'ecf loll  nr  \K\^^  into  what  iniLdil  be  Termed  the  second  stagi*  of 
the  di-e:iM'.  'riic  ali-<'e«;s  ])iir>t<.  I'!\ee|»t jonally  it  bur'^t**  into  the  |H'ri- 
renal  li—m-  :iiiii  n'wy--  ^^\\\\  tiiiipor:ir\  re]i<'f:  hai>itually  ii  bur<t<  or 
ovrrtlow^  jntM  tin*  |»lvi-  of  ihr  ki'iiiey  and  d«»wn  th«*  ureter.  The  a^iN-**! 
of  the  ea-e  i-  iininediately  alienMJ.     Tlir  uriue  i-  loaded  with  n-nal  ]ius: 
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pain,  tenderness,  and  tumor  disappear  from  the  loin,  or  at  least  percep- 
tibly diminish,  and  the  septicemia  abaters.  If  the  patient  rallies,  his 
condition  greatly  improves. and  the  inflammation  becomes  catarrhal,  or 
the  abscess  refills  and  the  suppuration  becomes  chronic. 

Chronic  Cases. — The  symptoms  of  chronic  suppurative  pyelonephritis 
are  general,  local,  and  urinary.  There  is  urinary  septicemia,  renal  py- 
uria, intermittent  or  continuous,  pain,  tenderness,  and  tumor  of  the 
affected  organ. 

The  symptoms  often  run  a  remittent  course.  While  the  pus  is  drain- 
ing well  the  fever  is  low,  the  local  signs  obscure,  the  urine  full  of  pus. 
As  the  abscess  fills  up  the  general  and  local  symptoms  become  more 
marked,  while  the  pus  disappears  from  the  urine.  So  definite  may  bo 
this  association  of  symptoms  that  the  patient  himself  learns  that  when 
his  urine  is  foul  and  muddy  he  feels  far  better  than  when  it  is  com- 
paratively clear. 

In  other  cases  the  course  of  the  disease  is  more  steady.  The  collec- 
tion of  pus  in  the  kidney  drains  badly.  There  is  little  variation  in  the 
general,  local,  and  urinary  symptoms.  Such  cases  may  pursue  one  of 
several  courses. 

1.  The  symptoms  are  all  referable  to  the  bladder.  Perhaps  a  severe 
cystitis  obscures  the  symptoms  of  pyelo-nephritis ;  but  more  often  it  is 
the  symptoms  of  the  pyelo-nephritis  itself  that  are  referred  to  the  blad- 
der. It  is  a  singular  fact  that  suppuration  in  the  kidney — and  this  is 
esj)ecially  true  of  calculous  pyelo-nephritis — may  cause  the  most  tortur- 
ing tenesmus  in  the  bladder  without  any  pain  in  the  loin.  The  associa- 
tifm  of  pyuria  and  dysuria  encourages  the  surgeon  in  his  treatment  of 
the  bladder,  while  he  neglects  a  suppurating  kidney  that  may  fill  the 
whole  loin.  The  records  of  innumerable  futile  cystotomies  attest  this 
fact,  and  the  only  way  to  avoid  such  a  mistake  is  by  a  careful  ex- 
amination. Kenal  pus  will  Iw  found  in  (piantity,  or  else  there  will 
1)0  a  suggestive  bacteriuria  and  albuminuria.  Following  up  this  sug- 
gestion, the  surg(Mm  will  obtain  unmistakable  ccmfirmatory  evid(MKH3 
from  the  tongue,  the  tem]x?rature,  examination  of  the  loin,  and  cys- 
tx)scopy. 

'2.  In  other  cases  the  local  sympfttms  in  the  loin  attract  tho  ])atient's 
notice.  The  tumor  may  not  l)e  so  large  as  to  comi)el  his  attention,  but 
the  pain  may  be  marked.  It  varies  from  a  slight  soreness  and  tender- 
ness to  the  excruciating  agony  of  renal  colic.  These  painful  ty|Kvs  of  the 
disease  commonly  occur  in  calculous  cas(»s. 

8.  Dyspepfir  and  septic  cases,  in  which  the  sym])toms  c)f  urinary 
septicemia  predominate,  are  often  obscure,  es|)ecially  if  the  kidney  is 
not  notably  enlarged  or  tender.  Yet  here  again  a  careful  examination 
disclos(*s  evidences  of  renal  inflammation. 

4.    In  many  instances  there  is  for  years  nothing  more  than  a  symp- 
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iamh^ss  ptftititi^  wliirli  iimv  1m.'  iiHrrrujitcil  i'mui  fiinr  ti»  (iiiir  Ity  imt- 
brt^aks  of  ;iriHr  i)yclo-)R'pliril is  or  of  f*w;tl  ^u)i|iuni(ivr  iu*|*liritis. 

Termination, — The  iiiflaiiimntiMii  rinis  imv  or  olJirr  of  tlie  above 
courses  for  wrrk^,  inoiitlis,  ar  yoars  betirr  it  trnuiiiates.  It  may  end  in 
resolutioiL  The  foei  t>f  renal  suj^iHirutiaii  are  ert'eefively  drained,  and 
tliere  is  no  fnrtlier  aeeiimnlation  of  pus.  hi  liie  ja-oee.^s  of  enre  the  in- 
fliiininatiun  passes  throu*!:!!  a  catarrhal  staji;e  that  inay  he  proh>n^/d 
iiidetinitely.  Tlie  kidtiey  does  n*»t  reeover  fi"f«iii  its  selerosis,  but  its  tl*- 
niaininjTj  parencbynia  ecdls  hypertropliy. 

If  tbe  patient  ibjc^s  not  r*H'«iver  and  the  intlannnution  remains  niihU 
the  vital  forces  weaken  arnJ  nocturnal  polyuria  ow:'nrs.  The  heart  niider- 
goes  compensatory  hypertrophy,  and  general  arteriosclerosis  is  likely  to 
ensne*  The  digestion  ii^  not  good.  Constipation  h  tlie  rule.  Edema 
does  not  often  appear.  In  short,  there  is  renal  insntheiency  and  the 
patient  suffers  from  nrinary  toxemia*  While  he  would  not  style  himself 
actually  ilb  he  is  obviously  not  welL  He  has  an  nnhealthy  look,  an  im- 
paired  digestion,  a  prwu*  cireidatiou,  and  damaged  kidneys,  lie  niay 
still  be  able  to  endure  liurd  work  and  severe  mental  strain,  bnt  sooner 
or  later  he  is  smitten  down.  A  slight  eobl  brini-^^  on  ])niMnoonia,  etleuia 
of  the  lungs,  or  acute  congestion  of  tlie  kidneys,  with  suppression  of 
urine ;  an  excessive  exertion  or  emotion  induces  apo]ilexy.  Or  his  eye- 
sight fails,  and  the  ophthalmo.s<'o|>t^  reveals  the  origin  of  his  troubleSy  or 
a  chance  examination  for  life  insurance  disch}ses  the  nrinary  conditions. 
Such  is  one  side  of  the  picture — wliat  might  he  termed  its  medical  as* 
jiect.     It  is  that  of  chronie  interstitial  neiihritis  from  whatever  cause. 

On  the  other  hamb  the  |}atient  may  tlie  of  sejjsis  or  of  snppressi<m 
of  urine.  The  fatal  event  may  l)e  hastened  by  extension  of  the  inflani- 
niatiou  to  the  peririepbritie  tissue,  or  by  pyone]>hro8is  from  ureteral  or 
urethral  obstruction. 

Diag^nosis.^The  most  important  suggestions  as  to  diagnosis  have 
Ix^cn  made  in  the  precedi ug  ebai>ter.  Whellier  the  symirtoms  assume  a 
vesical,  dys(K*ptic,  ur  septic  type,  the  urine  anil  the  nn*ter  catbeler  atford 
ample  eviilence  of  the  involvement  r>f  the  kidney.  But,  given  a  suppura- 
tion in  the  kidney,  it  nuty  Iji»  extremely  ditlicult  to  dislinguish  lH*lween 
the  simidcj  the  calculous,  and  the  tnberenlar  forms  of  suppurative  pyelo* 
nephritis. 

The  differential  diagnosis  of  these  s|X'cial  forms  of  pyelo-nephritis  is 
treated  iji  detail  elst.^whcj'e.  Every  pyeh»-nejihritic  shouhl  Ln*  skia- 
graphed  and  examined  for  tul>ercnlosis. 

PYONEPHROSIS 


Pyonephrosis  is  not  a  primary  condition.     It  may  develop  from  sup- 
purative pyelo  neplirilis  (whether  simple,  ealcuhius,  or  tnliercnlar),  by 
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occlusion  of  the  ureter,  or  from  hydronephrosis  by  infection  of  the  con- 
tents of  the  sac.  Like  hydronephrosis,  pyonephrosis  may  be  fixed  or 
intermittent.  It  is  usually  the  former;  yet,  liowever  intermittent  the 
pyonephrosis,  it  does  not  (with  the  rarest  exceptions)  empty  itself  com- 
pletely. 

The  symptoms  of  pyonephrosis  may  best  be  expressed  by  comparison 
with  those  of  pyelo-nephritis.  They  are  more  severe  in  almost  every 
respect  The  symptoms  of  pyonephrosis  are  habitually  constant,  not 
remittent  There  is  grave  chronic  urinary  septicemia  with  considerable 
fever.  The  pains,  vesical  or  renal,  like  those  of  pyelo-nephritis,  may  be 
of  any  intensity. 

There  may  be  an  enormous  tumor  in  the  loin  or  the  kidney  may  bo 
quite  impalpable.    It  is  almost  always  sensitive. 

The  urine  is  full  of  renal  pus  unless  the  pyonephrosis  is  (tem- 
porarily or  permanently)  completely  closed.  In  this  event  the  urine 
remains  slightly  purulent,  the  pus  coming  from  the  ureter  and  from  the 
opposite  kidney,  which  is  almost  invariably  infected. 

The  striking  features  of  pyonephrosis  are  the  lumbar  tenderness  and 
the  septic  condition  of  the  patient.  The  lumbar  tumor  may  or  may  not 
be  palpable.     The  urinary  septicemia  is  always  marked. 

The  outcome  of  the  disease  is  death  by  sepsis  or  suppression,  or  rup- 
ture into  the  ureter,  into  a  neighboring  viscus,  or  into  the  perinephritic 
fat  Exceptionally  the  contents  of  a  pyonephrotic  sac  undergo  a  sort  of 
caseation  and  become  aseptic. 

Diagnosis — Pyonephrosis  is  diagnosed  from  hydronephrosis  by  the 
presence  of  urinary  pus.  It  is  not  always  jwssible,  nor  is  it  necessary,  to 
distinguish  between  a  small  pyonephrosis  and  a  pyelo-nephritis.  They 
can  only  be  distinguished,  short  of  oix?ration,  by  the  renal  injection  tests 
employed  in  hydronephrosis. 

FOCAL  SUPPURATIVE  NEPHRITIS 

Animal  experimentation  has  encouraged  a  mistaken  point  of  view  in 
relation  to  focal  supi)nrative  nephritis.  It  is  quite  true,  as  illustrated 
by  the  exi)eriments  of  Albarran,  Brewer,  and  others,  that  if  a  kidney  is 
damaged  by  contusion  or  by  ligation  of  its  ureter,  intravenous  injection 
of  pyogenic  bacteria  results  in  acute  bacterial  nei)hritis  of  the  damaged 
organ  with  tendency  to  miliary  suppuration,  while  its  undamaged  fellow 
escapes.  It  is  equally  true  that  one  occasionally  sees  a  case  of  focal 
suppurative  nephritis  directly  resulting  from  furunculosis,  one  of  the 
exanthemata  of  some  other  distant  infectious  pnx'css.  Yet  focal  sup- 
purative nephritis  is  almost  always  attributable  to  a  ])reexis(iug  l<K»al 
lesion.  In  other  words,  the  nnmiiil  kidney  is  (juite  as  comjK'tcMit  as  is 
any  other  organ  to  dispose  of  the  bacteria  and  toxins  delivered  to  it  by 
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tlio  rinMiLihnn*     Its  fniliirr  to  <lri  this  (leprnils  nttlirr  vi|inn  IrK'til  riiusr.s^J 
i\  g.,  stoJH%  rctentinii,  or  pmlxisteiU  j)yelM-n(^]ihrihs,  limn  iipno  the  gi>u-' 
oral  inftH*ti<in.     Vor  tijis  reuson  fcKjal  suppurative  nephritis  h  almost 
i  lie V  i  t  a  bl  y  1 1  ii  i  1  n  1  v  ni  1 . 

'Hie  title,  Sejitir  Infarcts  <if  the  Kidnoy,  is  inappropriate  tn  this 
disease  for  the  aUn'e  reason  and  also  Ireeaiiftp  the  miliary  frK'i  of  the  sup 
pnratioM  aro  nut,  [in»|K'rly  siK'akiiig,  infarctn,  hut  ratlior  thi*  expressi^iu 
of  a  iiinltiloc'iiiar  drstru<"tinn  <>f  kidm^y  tissue  hy  hyJleri^r■ntr^  hiu'terial ' 
iiitlannnatiuii.  Indeetl,  it  %voul(l  Im?  hoth  pormissihle  and  illnniinating  to 
divide  arnte  renal  infections  into  the  fidlnwiug  ty^x^s,  viz.: 

1*  Aente  pyelitis  (Vatcirrlial  |iyelo-nepliritis),  in  wliieh  the  infection 
is  mild  and  exjmnds  itself  fhiefly  npm  the  n^tial  iielvis. 

2.  Aenle  jn-elo-nephriHs^  in  whirdi  kidiun'  and  pdvis  alik<'  «ro  more 
sliarply  inttatned,  hat  in  which  tliere  is  no  markid  ac(*nnmlation  of  bac- 
teria in  the  kidney,  no  tendency  to  ffx»al  su]ipnration. 

3.  F(H'al  sn]>}airative  nejihritit^,  in  which  tlie  kidney  is  overwlielnied 
by  the  infecliun,  its  lissae  la-eakini^  down  into  miliary  abscesses  as  evi- 
denee  of  its  inal>ility  to  oombat  the  intense  inoenlation. 

Clinical  Picture — Tlie  inHntnmation  begins  with  a  chill  and  pnK'Ccd^* 
with  intense  septic  fever.  The  Incal  jiain  may  he  so  slight  as  to  lie  over- 
h>ok(*d,  or  Sii  intense  us  to  suggest  aente  clioleeystitis,  stomach  nicer,  etc* 
The  nrhtr  ma  if  (w  c  nit  re  I  if  free  from  jms  ainJ  harlerla,  though  it  is 
alna^st  always  ])nrulent,  sranetinics  bloody. 

Ttie  sepsis  h  often  liyperaente,  carrying  off  tlie  patient  in  fnau  three 
to  ffairtecn  days. 

Diagnosis — ^ Intense  sepsis  is  always  the  promiru^nt  symptmn.  If 
Tlie  urine  is  cleur  tlie  infection  is  almost  invariably  nusinterpreted.  If 
the  pain  is  intense,  it  is  nsually  referred  to  the  hyjKxduaidriac  or  epi- 
gastric region  and  attributed  to  gastric  ur  rluodenal  uh-cr,  acute  chole- 
cystitis, acute  pancreatitis,  or  aente  hepatitis.  But  the  diagnosis  is 
readily  made  by  remd  l>nlh>ttciucnt,  which  always  elicits  costo-vcrtebral 
tendenu'ss ;  urimdysis,  which  almost  invariably  discloses  pus,  and  ureter 
cathcterism,  which  establishes  the  deficiency  of  one  kidney  and  the  in- 
tegrity of  the  other. 

RENAL    INFECTIONS    IN    CHILDHOOD 

Of  late  years  attention  has  been  called  to  tbc^  s|iontaiRHnis  nrinary 
infect iiuis  iif  infancv  and  childhood.'     The  coh^n  bju'illas  is  the  usual 
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TherafK  MomiUh,,  Muy,  l'Jt>7j  Fiaclier,  Archives  of  PcdiaL,  June,  11#07;  Box,  Lancdt 
Jiinuary,  1^)8, 
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cause.  Local  causes,  sucli  as  retention,  stone,  and  tumor,  are  rare.  The 
infection  is  much  more  common  in  girls  than  in  l)oys,  and  the  bacteria, 
apparently,  in  many  instances,  reach  the  urinary  organs  by  way  of  the 
urethra.  Children  under  five  years  of  age  sccmu  more  vulnerable  than 
those  beyond  this  age.  The  lesion  is  sometimes  si)oken  of  as  a  cystitis, 
but  pyelo-nephritis  is  surely  commoner. 

The  clinical  types  are  two — the  urinary  and  the  septic. 

The  urinary  type  is  a  bacteriuria  or  pyuria  with  subjective  symp- 
toms few  or  absent.  The  septic  ty]X5  runs  an  active  course.  Pyelo- 
nephritis and  malaria  are  said  to  be  the  only  obscure  maladies  likely  to 
cause  rei)eated  chills  in  infants. 

Digestive  symptoms,  such  as  diarrhea  and  vomiting,  are  conmion. 
Incontinence  of  urine  is  not  rare  and  has  bcM'n  sugg(»stied  as  one  of  the 
etiological  factors.     Painful  urination  and  renal  colic  occur. 

Examination  of  the  urine  establishes  the  diagnosis.  If  there  is  fever 
the  affected  kidney  is  sensitive  to  pressure. 

RENAL  INFECTIONS  IN  PREGNANCY 

Pressure  of  the  gravid  uterus  upon  the  uret<»r  causes  renal  retention 
and  renders  the  pregnant  woman  peculiarly  liable  to  renal  infection. 
The  inflammation  is  usually  unilateral,  the  right  kidney  the  one  af- 
fected. Swift  ^  has  collected  41  cases,  of  which  31  were  in  the  right 
kidney.  Albeck  -  has  collected  52  cases  (14  jx^r  cent  of  31)2  patients 
examined)  ap|)earing  between  the  fifth  and  the  tenth  month  in  in- 
creasing frequency  (2  cases  in  the  fifth,  then  4,  9,  8,  11,  and  18).  The 
colon  bacillus  predominates  (7G  out  of  02  cases). 

If  afebrile,  the  allniuiinuria  is  notec],  the  bacilluria  or  ])vuria  over- 
kH)ked,  and  the  case  mistaken  for  ]nierperal  ne])liritis.  If  febrile,  it  may 
l)e  mistaken  for  typhoid,  or  if  postpartum,  for  sei)sis.  But  often  there 
is  considerable  pain  in  the  side,  which  may  lead  to  the  diagnosis  of  sal- 
pingitis or  ap]xaidicitis. 

The  readiest  formula  of  diagnosis  is  that  suggested  by  Cragin:  if 
there  is  albuminuria  or  fever  after  tlie  third  month  of  ])regnancy,  exam- 
ine the  urine  obtained  by  catheter  for  pus  and  bacteria. 

The  literature  has  been  reviewed  by  Kui)anner.^ 

PROGNOSIS    OF    RENAL   INFECTION 

As  to  prognosis,  the  various  snri^ieal  inflammations  of  the  kidney 
have  bcHMi  dealt  with  s(»])ar{itely.     Dealing  with  th(»m  collect ivc^ly,  we  may 

*  Boston  Mnl.  and  Sunj.  Jour.,  Fohruary  21,  1907. 
^Zeibichr.f.  (hb.  u.  Gyn.,  1!K)7,  No.  3. 

*  Milnch,  mcd,  Wochcnschr.,  January  30,  1006, 


390  CLINICAL  TYPES  OF  RENAL  INFECTION 

say  that  the  prognosis  (l(»])eii<ls  upon  the  damage  done  to  the  kidney  tis- 
sue (a)  by  the  bacterial  inflammation,  and  (b)  by  the  interstitial 
nephritis.  When  an  acute  catarrhal  pyelo-nei)hritis  is  cured,  the  casts 
and  albumin  disai)iK»ar  from  the  urine  after  a  few  months,  and  no  sign 
of  the  inflammation  remains.  With  chronic  catarrhal  i)yelo-nei)hritis 
the  case  is  different  While  this  inflammation  does  not  directly  threaten 
life,  and  while  the  bacteria  may  usually  be  driven  from  the  kidney  by  a 
prolonged  course  of  suitable  treatment,  the  interstitial  sclerosis  remains, 
and  the  kidneys  never  return  to  a  normal  state.  Whether  this  sclerosis 
continues  stationary  after  its  bacterial  cause  has  been  eliminated,  or 
whether  it  progresses  slowly  after  the  fashion  of  the  medical  chronic  in- 
terstitial nephritis,  I  cannot  say. 

When  there  is  actual  suppuration  in  the  kidney  substance,  whether 
the  condition  be  a  suppurating  pyelo-ne])liritis,  a  i)yoneplirosis,  or  an 
abscess  of  the  kidney  substance,  the  prospect  is  still  less  encouraging. 
The  patient  often  escajKJS  with  his  life,  and  the  suppuration  may  Ix^  (K>n- 
troUed  by  appropriate  measures,  but  in  many  instances  the  resultant 
catarrhal  pyelo-nephritis  cannot  1x5  entirely  con(iuered ;  and  even  if  it  is, 
the  kidney  is  always  left  badly  scarred.  But  one  of  the  most  striking 
features  of  reiaal  pathology  is  compensatory  hypertrophy  of  the  kidney. 
Not  only  will  one  kidney  do  the  work  of  two  after  ne])hrectomy,  but  the 
merest  shell  of  a  kidney,  the  dense  fibrous  sac  of  a  pyonephrosis  in  which 
the  naked  eye  detects  no  secreting  structure  whatever,  is  still  a  func- 
tionating organ.  Its  power  of  excreting  solids  may  be  much  diminished, 
but  its  capacity  for  transmitting  water  is  practically  unimpaired. 

Whether  such  an  organ  is  worth  preserving  depends  uix)n  the  in- 
tegrity of  its  fellow. 


CHAPTER    XXXV 

TREATMENT   OF  RENAL  INFECTIONS 

TJiTDER  this  title  we  may  consider : 
Prophylaxis. 
Treatment  of  Infection  without  Retention  or  Sepsis 

by  Medication. 

by  Pelvic  Lavage. 

by  Operation. 
Treatment  of  Infection  Complicating  Retention. 
Treatment  of  Infection  with  Sepsis. 

Urethral  Chill. 

Urinary  Septicemia. 

Pyelo-nephritis. 

Pyonephrosis. 

Focal  Suppurative  Nephritis. 

PROPHYLAXIS 

All  ascending  infection  of  the  kidney  may  he  prevented  by  prompt 
and  efficient  treatment  of  the  cause  of  retention,  \ye  it  stricture,  prostate, 
or  what  not.  Descending  infections  do  not  so  readily  lend  themselves  to 
prophylaxis;  yet  it  is  often  possible  to  nip  acute  pueri)eral  or  typhoid 
pyelo-nephritis  in  the  bud,  if  the  possibility  of  this  renal  infection  is 
borne  in  mind.  The  operative  prevention  of  calculous  pyelo-nephritis 
does  not  concern  us  here. 

The  condition  of  the  bowels  is  of  the  utmost  importance  in  the  pre- 
vention of  infection  of  the  kidneys.  The  bacillus  coli  is  the  infective 
agent  in  almost  every  case  of  descending  renal  infection.  This  bacillus 
reaches  the  general  circulation  from  the  intestine  only  when  the  bowels 
are  constipated  or  otherwise  diseased,  and  is  excreted  from  the  general 
circulation  through  the  kidneys.  ITence,  as  long  as  the  regular  daily 
movements  of  the  bowels  nre  uninterrupted  there  ap|x^ars  to  be  little 
danger  of  spontaneous  infection.  Tt  is  int,(*stinjd  stagnation  that  ap- 
plies the  spark. 

Hence,  renal  inflammations  are  preventable  in  two  ways:  The  re- 
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teiiHon  tliat  [>rr|>aR's  tlif^  ki<liu*y  f<»r  iiifet'tinn  mul  tiic  nitostiiial  stagna- 
tion that  supplies  the  iiifoHious  agent  may  iKJth  he  preveiitutl 

During  ty]ihoid,  hexamethylenamin  niaj  Vie  adiiuiiistcred  ms  a  proph- 
yliK'tic  of  hiliary  caltnili  m  well  as  «>f  urinary  inffvtinn,  Tt8  adinin- 
ist ration  during  searlatina  has  heeu  advisetl  in  order  to  uiininiize  tlie 
prosixjct  of  subsequent  nephritic. 

TREATMENT   OF    UNCOMPLICATED    INFECTION  ^ 

The  treatment  of  pyelitiH  or  pyehenephritis  not  due  to  stone,  tn- 
l)crek%  cir  retention,  and  not  eoniplieated  liy  sepsis,  is  eonchieted  in  the 
ffiHowinp:  inantier : 

Medication. — Administration  of  liexaniettiyhMinmin,  or*  if  this 
irritau  s,  of  one  of  its  siihstitntes,  is  begun  at  a  hnv  dnse  and  gradually 
increased  in  the  manner  already  deserihed  (p,  *543),  At  the  same  time 
the  patient  is  encouraged  to  drink  all  the  water  lie  ean^  up  to  the  punt 
of  urinating  ahoiit  eight  times  a  ilay.  The  progress  of  the  ease  is  noted 
Ly  the  aid  uf  eentrifuge  and  miereseope. 

Under  sueli  a  efiurse  mihl  infeetinus  due  to  pyogenie  e<K*ci  are 
likely  to  subside  rapidly;  but  e<ili  infeetiuns  are  much  more  obstinate. 
In  any  ease  the  pus  in  tlie  urine  is  likely  to  be  red  need  to  a  mere  haze. 

]f  this  treatment  clears  the  urine  it  should  k*  eoudnued  several  weekii 
thereafter.  If  it  fails,  the  ]mtieirt  has  the  ehoit-e  of  (continuing  the  uri- 
nary iintiseptie,  suhinitting  ta  renal  laviigcr^  nr  deing  nothing*  The  first 
alternative  should  Iw  ehosen  if  there  is  any  tendency  to  acute  outbreaks 
nf  intlnuimatinn^  until  tins  is  enTitn41ed. 

Pelvic  Lavage* —Th*^  tpiesti^n  whetiier  i»r  nut  to  irrigate  the  anial 
jielvis  arises  wht^n  gi-treral  medication  has  failed,  rnfortuuately,  the 
very  casew  thiit  do  l>est  under  lavage  arc  the  very  ones  that  are  most 
amenable  to  general  ineilieation.  (^hnmic  and  severe  eases,  and  es- 
pecially coli  infections,  are  rel>ellinns  to  local  as  well  as  to  general  anti- 
sepsis. Yet  in  selected  eases,  wheu  the  necessiiry  instnnuentatic>!i  is  well 
borne,  it  is  prnju^r  tu  irrigute  the  renal  jielvis,^ 

The  teehnie  of  the  o]>eratiou  is  the  fnlkiwing:  The  ureter  is  cathe- 
terized,  the  catliettT,  if  possible^  introduced  intn  the  jielvis.  The  |u*lvis 
is  then  slowly  tilled  with  an  antiseptic  srilntion.  nuA  this  is  ]ienuitted  to 
escai>e  throngli  \lu^  ureter  eatheter,  whicli  is  tlicu  withdrawn.  The  in- 
jection is  made  by  means  of  a  10-c.c.  hypo<lcrmie  syrin^  (antitoxin 
syringe)  to  which  is  attached  a  needle  that  fits  snugly  into  the  ureter 
catheter. 


*  Recent  contributions  in  this  study  are:  Ayres,  IntermU,  Jour,  of  Sttrffertf,  May,' 
IIMM);  I\elly,  .\fcd.  Record,  April  S,  1<H)5;  Eaton,  Calif  State  Jour,  of  Mtdidne,  Marcb^ 
r.107;  Garceau,  Jour,  of  the  Am^r,  Med.  Assoc,,  January  23,  19<K>. 
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The  solutions  commonly  employed  are  silver  nitrate  (1 : 1,000  up  to 
1 :  200),  protargol  (1 :  500  up  to  2  per  cent),  and  argyrol  (up  to  satura- 
tion).   Injections  are  repeated  once  or  twice  a  week. 

Operation. — If  general  medication  and  pelvic  lavage  both  fail,  the 
patient  must  be  content  to  put  up  with  his  renal  infection,  unless  he  is 
willing  to  attempt  operative  relief. 

To  do  nothing  is  usually  preferable.  The  patient  with  catarrhal 
pyelo-nephritis,  or  with  a  controlled  suppurative  process,  may  live  quite 
indefinitely.  I  know  one  patient  who  has  lived  in  this  condition  for 
fifty  years,  another  more  than  forty  years,  another  twenty,  and  many 
others  for  shorter  periods. 

Operation,  on  the  other  hand,  offers  a  somewhat  uncertain  prospect. 
Exploratory  nephrotomy  upon  a  pyelo-nephritic  kidney,  supposedly  cal- 
culous, has  often  failed  to  relieve  the  stone,  but  succeeded  in  relieving 
the  pyelo-nephritis.  This  end  is  accomplished  (often  unwittingly) 
either  by  relieving  retention  due  to  slight  adhesions  about  the  renal  pel- 
vis or  by  relieving  kidney  tension.  If  o]x?ration  is  imdertakcn,  therefore, 
it  should  be  with  the  deliberate  intention  of  freeing  the  renal  pelvis, 
decapsulating  the  kidney,  and,  if  necessary,  ix3rforming  nephropexy. 
Nephrotomy  should  not  be  performed  imless  required  in  the  search  for 
stone. 

But  this  operation  affords  no  satisfactory  promise  of  cure,  and 
should  be  imdertaken  only  under  exceptional  circumstances. 

The  Effect  of  Decapsulation  upon  the  Kidney The  disappearance  of 

albuminuria  after  an  operation  performed  for  surgical  disease  of  the  kid- 
ney has  been  noted  by  various  authors,  and  is  not  a  very  uncommon  ex- 
perience. I  have  encountered  several  sucli  cases  in  whicli  the  operations 
of  nephro-lithotomy,  nephrojiexy,  an<l  nej)hrotoniy  for  suppurative  pyelo- 
nephritis have  resulted  not  only  in  the  cure  of  the  surgical  condition,  but 
also  in  the  apparent  rrstiiutio  ad  integrum  of  tlie  affected  organ.  In  1001 
Dr.  Edebohls,^  having  observed  these  facts  in  a  number  of  nephropexies, 
conceived  the  idea  of  aiding  the  return  to  normal  of  the  kidney  by  strip- 
ping from  it  its  fibrous  capsule,  on  the  theory  that  tension  \vould  thus 
l)e  relieved  and  that  the  new  ca]>sule  formed  from  the  cellular  tissue 
about  the  kidney  might  prove  more  vascuUir  than  the  old,  and  thus  sup- 
ply more  blood  to  the  kidney. 

Following  out  this  theory,  at  first  chiefly  upon  cases  of  albuminuria 
due  to  nephroptosis,  later  u])on  all  kinds  of  albuminurics,  Edebohls  - 
reported,  in  100.*>.  51  cases,  of  which  14  pvr  cent  died,  44  per  cent  im- 
proved, and  14  ]ht  cent  were  definitely  cuhmI.  But,  in  the  meanwhile, 
Rovsing^^  by  a  series  of  careful   i n vest iiijn lions,  demonstrated  that  bac- 


»  Med.  Record,    1<K)1,  Ix,  6<K).  '  Ibid.,  VM)'.),  Ixiii,  4S1. 

■  "Mitteii.  aus  d.  Grenzgebiet.  d.  Med.  u.  Chir.,"  1902,  x,  288. 
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lerinl   iK'niirilis    (i.e.,  calarrlial   iiyelo-iR'idirilis),  or   iH*|>hrit!s  causing 
renal  pain  uv  hcnuititriii,  c«iulci  hv  cure  J  by  iie]>hrolr»my  witli  (iecapsula- 
tion,  but  tbat  true  Brigbt's  diseiisc,  nonsurgical  nephritis^  t'oiild  not  bel 
m>  cured* 

Exj>t*riu]ents  iip*ni  tings,  ralilnts,  aiul  eats  bnvc  sbmvu  that  the  eap- 
Hiile  of  sear  tissue  formed  after  deeaiit^ulatit»n^  alrhitugli  more  vaseulnr 
at  fir.stj  &(x>n  devolojia  into  a  tibrons  layer  closidy  resi^inlding  tlie  original 
capsule,  and  is,  if  anything,  more  ebj-^ely  adherent  to  the  kidney.  Au- 
topsy i-cporth  are  few  and  eunflicting,  Init  in  the  main  coniirin  tins  view. 
At  present  tbe  clinical  findings^  whieb  have  aeeunudated  to  a  eonsitl- 
erable  nutnlier,  form  a  safVr  guide.  Siiker  *  invest igatf*d  VJ  decapsula- 
tions for  ehrouie  interHtitial  (17)  and  diflfiiiie  (2)  nephritis  with  ocular 
complicatiuus.  Of  these  (exclufliug  2  eases)  0  died  in  a  few  days,  10 
more  died  witliin  tbe  year  (t)4  ptT  cent  total  uiortality),  and  1  is  aliv'e, 
**  improved,"  at  tlie  end  of  a  year.  Elliott  ^  eolhM*ted  1}2  reporte<l  df>- 
capsulations,  among  which  tJ!)  eases  of  uephropto.sis,  witli  albuminuria, 
operatt*d  upon  by  nejihrojiexy  with  nr  without  deeapsulatinn,  almost  all 
did  well.  Ills  70  cases  of  iiiedieal  nephritis  show  liH  deaths,  14  unim- 
proved, 26  improved,  rnfiirhinutely,  moat  of  the  cases  were  last  re- 
|M>rted  within  six  montlis  after  o|MU'ation.  Tmproveinent  fftr  this  brief 
space  is  doubtless  due  to  the  relief  of  congestion.  Imleed,  tbe  Ixmetit 
derived  from  deeai>sulation  is  appanmtly  due  snlely  to  this  relief  of  con- 
gestion, not  to  any  permanent  change  in  the  blood  supply. 

Edebolds  ■'  has  o|H'rated  upon  lt)2  eases  and  observed  the  survivors 
for  at  least  fifteen  months.  Of  these,  11  dietl  as  a  result  fjf  operation, 
2t)  more  of  chronic  nephritis,  and  1<^  more  from  other  causes.  Of  tbe 
53  survivors,  Eileljobls  estimates  11  as  improved^  33  as  cured,  Ede- 
hohls's  definition  of  a  cure  is  the  absence  of  s^iptoms  of  nephritis  and 
the  production  of  entirely  normal  urine  for  six  months.  That  only  IS 
of  these  patients  were  **  cured  "  wuthin  a  year  of  the  tiuie  of  o|x»ration 
probably  shows,  contrary  to  Edebohls's  opinion,  how  indei^ndent  of 
optu'atiou  these  so-called  ctires  are. 

It  is  the  consensus  of  opinion  tliat  decapsulation  uuiy  l>e  lx*neficial 
to  the  acutely  eongt^stcd  kidney,  whether  the  congestion  be  bacterial  or 
toxic,  but  tbat  it  is  of  no  service  in  chronic  nephritis. 

TREATMENT  OF   INFECTION    COMPLICATING   RETENTION 


The  treatment  of  infected  hydronephrosis  is  detailed  in  the  chapter 
on  Hydronephrosis,  that  of  }iynuepbrosis  Ix'low. 


'  Jour,  oj  ihr  Amer.  Mrd,  Amot\,  !1HM,  xHi,  580. 

»JV.  W  Mi^d.Jtmr.,  UMH,  Ixxix,  1078, 

«/o«r.  of  thi'  Amer,  Mrd.  .Uaoc,  IVHW,  lii,  1»I5, 
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TREATMENT    OF    URINARY    SEPTICEMIA 

Urethral  Chill. — The  best  treatment  for  urethral  chill  is  proph- 
ylaxis.    The  five  essentials  of  prophylaxis  are: 

1.  Gentleness  in  manipulation. 

2.  Irrigation  of  the  urethra  and  bladder  at  the  end  of  every  im- 
portant urethral  operation. 

3.  Efficient  drainage — according  to  the  nature  of  the  case. 

4.  Urinary  antisepsis  and  dilution,  and 

5.  Stimulation  of  the  kidneys  and  other  emunctories. 
Antisepsis  and  irrigation  are  achieved  by  local  washings  and,  at  the 

same  time,  by  rendering  the  natural  irrigating  fluid — the  urine — as  un- 
irritating,  as  plentiful,  and  as  antiseptic  as  possible.  Copious  draughts 
of  diuretic  mineral  waters,  and  the  administration  of  hexamethylenamin 
(0.5  to  1.5  grams  t.  i.  J.),  or  salol  (2  to  3  grams  a  day  in  divided  doses), 
fulfill  this  latter  indication,  while  drainage  is  established  according 
to  the  requirements  of  the  case.  The  final  requisite  is  fulfilled  by  the 
diuretic  mineral  waters  and  hexamethylenamin  (a  valuable  renal  stimu- 
lant), together  with  a  warm  bath  and  a  cathartic  before  any  operation 
upon  the  urinary  tract. 

Practically  speaking,  therefore,  the  patient  must  he  prepared  for 
every  formal  oj>cration  upon  his  urinary  organs  by  a  course  of  two  days' 
administration  of  hexamethylenamin  (0.5  gram  /.  /.  rf.)  and  a  diuretic 
water,  a  warm  bath,  and  a  cathartic,  and,  if  there  is  cystitis,  some  at- 
tempt must  be  made  by  daily  irrigations  of  tlie  bladder  to  render  his 
urine  as  sweet  as  possible ;  while,  if  the  patient  threatens  to  become  sep- 
tic or  uremic,  the  same  course  of  treatment  is  to  Ik*  instituted,  and  drain- 
age established,  if  necessary,  through  the  loin,  the  perineum,  or  tlie 
retained  catheter.  Quiet  and  n^st  in  bed  are  k^neficial.  Anesthesia 
has  no  eflFect  on  urethral  chill,  excej)t  in  so  far  as  ether  is  a  tax  on 
damaged  kidneys,  and  eocain  mon^  toxic  in  the  dee])  urethra  than  else- 
where. 

For  urethral  chill,  when  it  luis  once  set  in,  rest  in  bed,  a  hot  foot- 
bath, fluid  diet,  and  urinnrv  <lilution  and  antisej)sis  usually  suffice;  but 
if  the  attack  is  a  ra])i(Ily  jK^rnicious  one,  morphin,  hot-air  baths,  the  hot 
pack,  stimulants,  and  cu])s  U)  the  loins  constitute  the  treatment.  The 
sodio-salicylate  of  theobroniin  scmmiis  t4)  l)e  of  stTvice  only  in  chronic 
cases.  Tlie  l)enefit  of  venesection  and  infusion  in  uremia  must  not  be 
lost  sight  of. 

Urinary  Septicemia. — Tlu^  treatment  of  urinary  septicemia,  in 
whatever  form,  is  condnct^MJ  nlonii:  the  same  general  lines.  Retention  and 
suppuration  are  to  be  relieved  bv  drainage  (catheterization,  urethrot- 
omy, cystotomy,  or  nephrotomy),  irrigation,  and  the  administration  of 
urinary  antiseptics,  while  the  ])ati(»nt's  vitality  is  reenforced  by  rest  in 
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hv(]  and  stiiniilmits,  bis  toxeinia  «*oinl«ifnd  hy  (liiircsis,  mlliarsis,  iiiid, 
<liM|iliinvsi>,  niul  his  8}iNi*ti>iJis  ap()ru]iriHU*ly  rclif^vt*!.      I  h'Xiitiiethvli'ii- 
ainiii  tor  nalfil),  tliiirc^tic  waters,  saline  iiil"u«ion,  salint^  fatliarlifs,  nilro- 
glvtvrin,  Mini  slrveliniii  funn  tlie  hush  uf  treatment,  uljilc  ilraiiiai^c  is 
affracled  aecurdin^  tu  the  reqiiireiiieiitts  of  tlie  case. 

It  is  imp«58HibIe  to  partieiilarize  k-yoinl  this.  The  methods  by 
which  drainage  should  Im  olrtained  arc  discussed  under  the  various  ap- 
propriate sections.  This  mnch  may  l>e  said,  however,  tliat,  while  tho 
existence  of  nrinary  septicemia  is  evideuee  of  retention  and  absorption 
of  bacteria]  ttjxiiis  through  tlie  kidneys,  tlie  retention  to  wldeh  the  in- 
fec-*tion  is  attrihutalde  often  ocenrs  in  the  urethra  or  pnistate,  and  hence, 
to  relieve  renal  retention  anil  snppuration  in  such  cases,  it  is  tlie  bladder, 
and  not  tlie  kidney,  that  must  he  drained. 

Suppurative  Pyelo-nephritis  Causing  Sepsis. — The  inflamed 
kidney  may  be  considered  an  abscess  cavity.  What  it  requires  is  drain- 
age ami  irrigation  with  an  antiseptic  fluid* 

8u[]ptirutive  |iyel<»'nepbritis  (mit  eah-idons  ur  tulmreular)  may  some- 
timers  Ix^  relieved  by  the  same  in<lirect  method  of  drainage  that  applies 
to  catarrhal  intlannriations.  Tluis  a  surgical  kidney  due  to  cystitis  from 
prostatic  relenti*ui  inay  visually  he  cured  hy  draining  the  hhidder.  In 
such  eases  the  restored  equilil>rinni  of  urinary  pressure  |K*rniita  tlie  pus 
to  drain  freely,  liut  often  en*ni^h  \x*sica!  drainage  d<K*s  nof  suHice.  The 
])elvis  is  so  jKJUched  or  the  renal  substance  so  intlamed  that  the  kidney 
itself  nnist  be  draiue<l  by  uephrotoniy. 

The  ]>ro[]er  treatment  of  ascending  pyelo-ncphritis  is  therefore  first 
relief  of  the  cause  of  infectiiui;  sect»nd,  urinary  antisejisis  anil  diuresis; 
third  (if  necessary ),  neplirotumy.  If  nephrotomy  fails  to  relieve  tho 
sepsis,  seecjudary  nephreetouiy  must  he  performe*h 

If  the  pyelo-nepbritis  is  descending  the  trealnient  is  the  sumi*,  less 
the  treatment  of  the  low^er  urinary  tract 

Py oneplirosis. — Whether  the  jiyomvphrosis  bo  intermittent  or  con- 
stant, I  hi*  i(yiine|»hnitic  kiilney  must  Ik*  regarded  as  an  abscess  reipiir- 
ing  drainage.  This  drainage  nuiy  sometimes  l»e  prnvidefl  by  relief 
of  ur<*t*^ral  or  urethral  olwtrnetiuu,  exee|vtiimally  by  ureter  eatheler- 
isuL  l^nt,  as  a  ride,  the  patient  eomes  t<>  llie  surge ^nu  in  an  aeiite 
septic  eeuditinu,  r<Hpiiring  immediate  direct  snrgical  attack  ujhui  the 
kidney. 

Hefnre  oiieratifm  every  effort  sbouhl  he  made  bv  means  of  functional 
renal  diagn<»sis  to  establish  the  presence  and  functional  eajjacity  of  the 
(^pjwisite  kidney.  If  this  fippisite  kidney  is  funetionally  cHiii|K*tent  the 
pyonephrosis  may  In*  atta<*ked  either  by  nephrotuuiy  or  by  ne])hrectumy ; 
if  not,  only  ne])hrot<»my  may  l>e  contemjilated. 

One  hears  much  iliscussiim  on  the  comparative  merits  of  nrphrofutny 
and  nephri'clomy  in  the  treatment  of  suppurating  kidney,     inasmuch  as 
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the  question  can  never  l)e  deeided  one  way  or  the  other  for  all  cases,  the 
discussion  will  doubtless  continue.  But  the  essence  of  the  matter  is  this: 
if  adeiiuate  ureteral  drainage  can  be  established  nephrotomy  suffices. 
Xephrectomy  is  required  when  the  kidney  is  so  ix)uched  that  the  urine 
and  pus  cannot  be  made  to  drain  efficiently  through  the  ureter,  or  when 
its  suppuration  will  do  the  patient  more  harm  than  its  secretion  will  do 
him  good. 

Nephrectomy  may  be  primary  or  secondary.  There  are  advantages 
on  each  side.  For  secondary  nephrectomy  it  is  claimed  that  it  exposes 
the  patient  to  a  severe  shock — which  nephrectomy  always  does — only 
when  he  has  been  given  the  opportunity  to  rally  from  his  septicemia  by 
a  palliative  nephrotomy.  On  the  other  hand,  it  is  urged  that  secondary 
nephrectomy,  on  account  of  the  adhesions  formed  after  nephrotomy,  is 
far  more  difficult  and  dangerous  than  primary  nephrectomy.  Both  con- 
tentions are  just,  and,  in  order  to  reconcile  the  opposing  views,  it  has 
been  suggested  that  secondary  nephrectomy  be  jx^rformed  after  the  pa- 
tient has  somewhat  recovc^red  from  his  sc^jisis,  but  l^efore  dense  adhe- 
sions can  form.  So  long  as  any  mortality  remains  to  either  operation, 
there  will  be  a  difference  of  opinion  in  this  matter.  But  it  is  generally 
conceded  that — 

1.  If  the  patient  is  gravely  septic  or  uremic,  it  is  safest  to  perform 
rapid  nephrectomy. 

2.  If  the  general  condition  is  good,  every  effort  should  be  made  to 
reestablish  ureteral  drainage,  and  the  kidney  should  Ix^  removed  only 
(a)  when  it  is  obvious  that  ureteral  drainage  can  never  be  reestablished, 
or  (h)  when  the  su])purating  cavity  is  so  large  and  the  remaining  renal 
tissue  so  slight  that  it  does  not  a))]>ear  jxjssible  for  the  cavity  to  close 
down  without  su])jecting  the  patient  to  a  j)rolonged  course  of  suj)])ura- 
tion,  for  which  the  |K)ssession  of  an  extremely  disabled  kidney  would 
never  compensate. 

»3.  If,  for  any  reason,  ureteral  drainage  is  doubtful,  the  patient 
should  be  given  the  benefit  of  this  doubt,  and  nej)hreetomy  ])ost))oned 
until  the  persistent  lumbar  sinus  has  shown  that  the  reestablishment  of 
ureteral  drainage  is  not  to  be  exj)ecte(l. 

4.  XephrcH'tomy,  ))riniary  or  secondary,  should  not  ho  thought  of 
until  it  is  proved  that  the  opj)osite  kidney  is  caj)abl<»  of  supj)orting  life. 

Such  are  the  general  ruU's  that  must  guide  the  surgeon. 

Focal  Suppurative  Nephritis. — Sincc^  Brewer  ^  has  shown  that 
focal  suppurative  nej)liritis  is  almost  always  unilateral  at  iirst,  and 
since  his  exj)erience  has  Iuhmi  suj)porte(l  by  that  of  other  surgt'ons  to  the 
effect  that  the  multij)le  sej)tic  foci  can  rarely  be  drained  successfully  by 
nephrotomy,  the  treatment  of  this  condition  manifestly  consists  in  estab- 
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lishiiig  tlie  coinpetonco  of   \ho   opp^sito   kidiu^y   and   ])roinpt.   primary 
nophr(»ct()iny. 

One  slioiild  not  Ik^  niisled  by  tlic  occ^isional  roiM)rts  of  successful 
partial  nej)lirectoniy  or  nei)lirotoniy  for  this  condition.  Only  the  expert 
can  afford  to  make  any  exceptions  to  this  rule  calling  for  iumiediate 
nephrectomy  as  the  treatment  of  focal  suppurative  nephritis. 


CHAPTER   XXXVI 

PERINEPHRITIC    EXTRAVASATIONS    AND    INFLAMMATIONS- 
RENAL   FISTULA 

EXTRAVASATION 

The  extravasation  of  feces  from  the  intestine  or  of  air  from  the  lung 
or  bowel  into  the  perirenal  tissues  is  an  unimportant  phenomenon  some- 
times associated  with  grave  visceral  lesions. 

Effusions  of  urine  and  blood  are  more  frequent,  and,  since  the  source 
of  the  blood  is  usually  the  kidney,  they  often  occur  together. 

The  extravasation  consists  of  blood  alone  if  it  results  from  an  in- 
jury to  the  renal  artery  or  to  the  renal  parenchyma  without  affecting 
the  pelvis  or  the  ureter.  (Bilateral  retroperitoneal  hematoma  may  also 
result  from  rupture  of  an  aortic  aneurysm.)  If  both  the  kidney  and  its 
j)elvis  are  torn  a  urohematoma  results,  the  blood  preponderating  at  first 
(unless  the  kidney  is  hydronephrotic),  the  urine  later;  or  rather,  a 
lumbar  tumor  appearing  immediately  after  an  injury  to  the  loin  and 
rapidly  increasing  in  size  during  the  first  twenty-four  hours  is  a  hema- 
toma; while  urinary  extravasation  (unless  preceded  by  hematoma) 
produces  a  slowly  growing  tumor,  which  may  not  be  noticed  until  some 
wrecks  after  the  infliction  of  the  injury.  Occasionally  the  lesion  in  the 
pelvis  or  ureter  is  so  small,  and  the  escape  of  urine  so  gradual,  that 
the  cellular  tissue  forms  a  tense  sac  about  the  fluid.  The  name  traumatic 
hydro7iephrosis  has  been  given  to  this  condition,  in  spite  of  the  fact  that 
there  is  no  true  dilatation  of  the  renal  pelvis.  True  traumatic  hydro- 
nephrosis results  from  cicatricial  stricture  of  an  injured  ureter,  and  is 
excessively  rare.  Sollers  (Rattier^)  and  Pye  Smith  (Morris)  have  re- 
ported authentic  cases.  In  Mannasse's  case  (Rattier,  Obs.  XXIV)  a 
pseudo-hydronephrosis  a])pcared  eighteen  months  after  injury. 

Course — The  effusion  s])rea(ls  as  long  as  hemorrhage  or  urinary 
leakage  continues.  As  the  perineal  fascia  is  usually  uninjured,  the  ex- 
travasation forms  an  elastic  swelling  filling  the  loin.  Thence  it  may 
extend  downward  to  the  inguinal  region,  the  pelvis,  and  thigh;  but  this 
is  exceptional. 

If  tlie  extravasation  is  hemorrhagic,  it  is  likely  to  remain  aseptic  and 

'  "  Des  ^panchements  urineux  d'origine  r^nale,"  Paris,  1899,  p.  17. 
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to  IxH'uiHL*  a  bluoil  t*vst,  widi  *ri'niHHiis  <«r  smms  rnnknits,  if  it  h  Ukj  large 
to  be  absorbod.  But  wlion  tbc  tiinii>r  is  a  iiroli<riniil(Jina,  as  ia  ussVially 
the  ease,  tlic  danger  of  iiift!t.'tiun  i^  great,  imt  so  imu'li  fmiii  the  urine 
itself — since  this  Huid  is  pntbaltly  nseptie — but  by  the  bacteria  habitu- 
ally  passed  througli  the  urinary  channels  without  finding  any  Uidgiuent, 
but  wbieli  find  ideal  eoudihtni.s  for  their  pr(*liferatiun  in  so  excellent  a 
culture  Hiediuni  us  is  fnruicd  by  the  mixed  blood  and  urine.  Suppura- 
tion with  seeondary  jierinepbritic  abscess  is  the  usual  outconie. 

Treatment — The  pmiier  treafjnent  of  j>erine|>luvitie  extravasation,  be 
it  hematonui  or  urolieuuitonui,  is  ineision,  exjdoratiou,  and  drainage,  for 
the  purpose  of  (a)  preventing  suppuration,  (b)  suturing  large  rents  in 
the  kidney  or  its  jKdvis,  anil  (c)  renmving  nny  ureteral  kink,  valve,  ob- 
strnetion,  or  stricture  in  order  to  reestablish  the  uriuarv'  flow  through 
the  natural  passagt^s.  Theretore  it  is  esjjecially  inipiirtant  to  investigate 
the  condition  of  ihe  pelvis  and  ureter. 

PERINEPHRITIS   AND    PERINEPHRITIC   ABSCESS 

Pcrin(*phritis  is  an  indanuiiulioii  uf  the  fatty  tibnnis  envelope  of  tlie 
kidney.     It  is  encountcn*d  nnd<'r  lluve  forms:   (1)   Huppurating  peri- 


Flo»  75. — PEBiNEPHums  (Morris.)  Denw?  fihro-lipomfttouR  perinephritis  due*  to  Intrarciml 
suppumtifm.  Tlip  jmibe  ?*!iuw?<  M  iiHliiia,  througti  whifli  tiie  suppunititin  Iiaa  c^xteuded 
to  the  pf  riretiul  tissui'  hi  split*  cif  the  prutoctive  iiiflaiiuuutLoa. 
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ne])hritis,  (2)  fibro-Hpomatous  perinephritis,  and  (3)  sclerotic  perine- 
phritis.    The  two  latter  varieties  may  be  disniissed  with  a  word. 

FiBRO-LIPOMATOUS    AND    ScLEBOTIC    PeBINEPIIBITIS 

Each  of  these  allied  processes  is  a  protective  inflammation  of  the 
perirenal  fat  secondary  to  suppurative  inflammation  of  the  kidney 
itself.  When  the  fatty  capsule  is  found  contracted  and  condensed,  as  it 
were,  into  a  solid  mass  of  firm  fat  bound  to  the  kidney  by  dense  bands  of 
fibrous  tissue,  the  inflammation  is  termed  fibro-lipomatous ;  when  the 
fat  is  entirely  replaced  by  fibrous  tissue  the  term  sclerotic  is  used.  In 
each  instance  the  reaction  in  the  perinephritic  tissue  is  a  chronic  fibrosis 
aroused  by  long-continued  suppuration  within  the  kidney.  If  the  renal 
inflammation  is  chiefly  confined  to  the  pelvis,  the  perirenal  reaction 
manifests  itself  by  the  accumulation  of  dense  masses  of  fat  and  fibrous 
tissue  about  that  part  of  the  organ.  If  there  is  a  considerable  inflamma- 
tion of  the  renal  parenchyma,  the  whole  kidney  is  enveloped  in  the  fibro- 
lipomatous mass,  which  may  be  sufficiently  thick  to  produce  a  consid- 
erable tumor  (Fig.  75). 

Suppurating  Perinephritis — Perinephritic  Abscess 

Perinephritic  abscess  may  be  primary  or  secondary,  simple  or  tuber- 
cular. 

Etiology. — The  causes  of  perirenal  abscess  may  be  tabulated  as  fol- 
lows : 

Primary  A  hscess — 
Traumatic — 

Infection  from  the  kidney. 
Infection  from  the  wound. 
Spontaneous — 

Attributed  to  a  sprain,  a  chill, 
or  to  general  debility. 
Secondary  Abscess — 
Of  renal  origin — 

Calculous  or  tubercular  pyelo-nephritis. 
Pyonephrosis. 
Suppurative  nephritis. 
From  other  viscera — 
Appendix. 
Liver. 

Gall-bladder. 
Pelvic  organs. 
Vertebne  (often  tul)ercular). 
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I  liiivp  L'ni'<njiit*'rp<l  rnnimiitir  jtlisns.s  nbsctss  ilii*'  \o  (Milnilinis  tmfl 
to  tiibeiviiiar  j)yel(»'iir]iliriiis,  uhsrcss  iirisin^  fmrn  aii  ariitr  a|ii>eiiciiHris, 
ahst'ess  Hocoudarj  to  eystokjtnv,  and  s(iHiil;»iu'rnirt  Hilicreular  abscess  with- 
out  (H'ident  coniu'etuni  willi  any  lunw  or  visous. 

Symptoms. — The  omrl  of  sHppnratinii  is  usually  iiipidit>ns,  tnarkod  bv 
irregtiliu*  fever  (rarely  by  a  cliill),  teudernesg  over  the  kidney,  a  stiffness 
and  teiideney  to  favor  Ibe  atftvred  side  in  widkini,'  ur  sitting,  and  rt- 
9lrit*tefl  extension  of  tlie  tliij^b,  witlMHit  obslnietiiia  to  flexion.  Town- 
send  *  has  indicated  the  iH*ssibility  of  mistaking  bef^^innin^  perinephritis 
for  bip  disease.  Even  wlien  perine]4iritis  .sueeeedn  injury  the  history 
may  be  so  ohseyre  as  to  he  niish'uding.  A  careful  jiliysirul  examination, 
however,  will  sliow  that  the  seat  of  inflammation  is  the  loin,  and  not  the 
spine  or  hip. 

The  t'ourse  of  I  he  disease  is  that  of  a  retroperitoneal  hnnbar  abscess. 
Resolution  wirliout  the  foruuition  of  an  abscess  is  rare.  The  irregular 
fever  usually  eontinnc*s  (it  is  tiftcni  mistaken  for  typhoid),  the  pain  and 
tenderness  in  tlie  hdn^  the  forcer  I  floxion  <d'  tl^e  thigh  grow  more  marked, 
and  a  tuintu'  appears  in  the  loin. 

This  tnmor  is  quite  eliaraeteristie,  Tlie  whole  b:)in  is  |K'rceptibly 
bulged  outward  and  liaekward,  with  less  profnherance  in  front  than  is 
the  case  when  the  tumor  is  iutrarenab  Moi'eover,  the  tnnuir  formed  by 
|jerirenat  abscess  is  quite  inunobile.  Wlien  large,  tluetuation  can  \>e 
elicited,  and  edema  of  the  overlying  skin  may  ap]>ear. 

The  terminaiion  of  the  disease,  unless  subjet^ted  to  o]wratii>n,  is 
deatli  by  septicemia  or  by  rnpture.  Kiister  records  34  cases  of  rnptnre 
distributed  as  follows: 

Pleura  and  hroncbi ,  ,  ,  ,  18  cases* 

Intestine   (ettitin) .  H     '' 

Peritoneum 2     '* 

Bladder,  or  hholder  and  vagina 3     " 

Morris  says;  '*  Couq>areil  witli  the  frequency  witli  which  peri- 
ne|)hritic  abscesses  pt^rforate  the  colon,  the  ])leura,  or  the  lung,  the  otiier 
forms  of  spintaneous  opening  are  rare.  Probably  it  is  not  an  exaggera- 
tion to  say  that  of  every  12  cases  which  pursue  their  owu  course,  4  or  5 
o|>en  into  tlie  pleural  rnivity  or  the  lung,"  External  rupture  through 
the  h»in  is  rare. 

Diagnosis,— Wliile  the  diagnosis  may  lie  difficult  in  the  early  stages 
tJie  presence  of  leuktjcystosis,  the  absence  of  malarial  organisms  fr<un  the 
Wood,  and  a  negative  Wiilal  reaction,  will  show  that  tin?  fever  is  due  to 
suppnratiiui  somewhere;   and   tenderness  in  the  hjin  suggests  the  site 
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of  suppuration.  There  are  no  urinary  signs  essentially  connected  with 
this  malady. 

In  the  later  stages  the  tumor  is  pathognomonic.  The  one  tubercular 
case  I  have  seen  was  unmistakable,  although  the  only  subjective  symp- 
tom was  an  inability  to  cross  the  corresponding  leg  over  the  other  with- 
out lifting  it  with  the  hand.  Yet  a  mere  inspection  of  the  flank  showed 
the  presence  of  the  abscess,  which,  when  incised,  yielded  a  liter  of  pus. 

Prognosis. — Spontaneous  cure  by  resolution,  encapsulation,  or  rup- 
ture is  very  rare,  and  is  never  to  be  expected. 

Early  operation  gives  good  results.  The  longer  the  operation  is 
delayed  the  worse  the  prognosis. 

Treatment — The  only  treatment  for  suppurating  perinephritis  is  in- 
cision and  drainage.  Even  when  the  case  is  diagnosed  so  early  that  the 
presence  of  pus  is  doubtful,  an  exploratory  incision — although  nothing 
be  found — offers  a  better  prospect  of  cure  than  any  expectant  treatment. 
Rupture  of  the  abscess  into  the  intestine  is  no  contra-indication  to  opera- 
tion; it  is  rather  an  incentive,  since  the  abscess  drains  but  poorly  and 
the  admixture  of  feces  with  its  contents  is  calculated  to  add  fuel  to  the 
inflammation. 

In  operating,  the  primary  object  is  to  secure  free  drainage.  The 
usual  oblique  incision  insures  tliis  and  permits  thorougli  exploration. 
As  soon  as  the  abscess  is  oixjned,  and  while  it  is  being  copiously  irrigated 
with  salt  solution,  the  finger  is  introduced,  and  with  it  the  cavity  is  care- 
fully explored  for  the  purpose  of  discovering  whether  the  abscess  arises 
from  the  kidney,  the  appendix,  or  some  other  organ.  Bimanual  palpa- 
tion may  reveal  a  diseased  kidney;  but  the  question  as  to  whether,  in 
such  event,  nephrotomy  should  be  performed  immediately,  or  delayed 
until  the  j)erirenal  suppuration  is  reduced,  is  one  that  must  be  decided 
upon  the  merits  of  the  case,  esi)ecially  in  reference  to  the  condition  of  the 
patient,  the  severity  of  the  infection,  the  amount  of  intrarenal  suppura- 
tion, and  the  condition  of  the  op{X)site  kidney.  The  possibility  of  asso- 
ciated empyema  should  not  be  forgotten.  After-treatment  consists  in 
prolonged  drainage. 

RENAL    FISTULA 

Spontaneous  Fistula. — Spontaneous  renal  fistula  caused  by  the 
rupture  of  a  jxirinephritic  abscess  is  so  rare  in  this  surgical  generation 
and  po8to])erative  fistula  so  conmioii  that  renal  fistula  is  actually  a  late 
complication  of  operations  ujion  the  kidney.  Spontaneous  fistula  may 
be  dismisscMl  witli  a  w<»r(l.  A  ])yonei)lirosis  or  a  ])erinephritic  abscess 
may  burst  through  the  l(»in  into  the  stoniacli  or  bowel  or  into  the  pleura 
or  lung.  The  occnrrencc  of  such  a  rupture  is  heralded  by  a  sharp  pain 
and  followed  by  the  passage  of  pus  through  the  skin,  from  the  bowel  or 
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from  tlie  brunchi,  as  the  c^asc*  may  Ik\  It  h  common  knowledge*  that  a' 
largi:*  nlKsoess  Imrsting  tlms  s|Hmtaii(?nuslv  will  tlraiu  hut  jioorly  aiul 
should  be  submitted  to  prompt  incision*  even  though  the  patient's  con- 
dition is  considered  despi^rate;  for,  however  ill  lie  may  W\  tlie  prolonged 
suppuration  will  only  sap  his  streiigtli,  and  hiti  safety  lies  in  adequate 
drain  agt\ 

Postoperative  Fistula*— Postoi)erative  fistula  nmy  he  exj>eeted 
t^  remain  patent  fnr  several  ww^ks.  In  the  first  days  the  gush  of  nrine 
through  the  wound  is  often  eonsiderahle.  Hut  all  urdinary  surgical 
wounds  of  the  kidney  may  he  ex] reefed  Id  h(*al  kindly  uidese^  f(*reign 
body,  obstruct  ion,  disease^  or  a  considerable  luss  uf  tissue  impedes  the 
natural  process  of  rejmir. 

Thus  the  causes  nf  [wisti operative  fistula  may  be  grouiK'd  as  folluAvs: 

1.  Oeelusiun  of  the  ureter. 

2.  Foreign  Ijody- — e,  g.,  stone,  suture. 

3.  Inefheienr  drainage  of  stippurating  fKJckets, 
4*  Tuliereulosis  or  neoplasm. 

5.  Loss  of  substance  of  pelvis  or  uR^ten 

6.  Low  general  vitality. 
7*  Lesion  of  the  colon  causing  fecal  fistula. 
Occlusion  of  the  tireter  is  pnibably  I  lie  etiuunonest  cause  of  fistula 

after  nephrotomyt  and  it  is  easily  undtn-stiMid  that  sn  lung  as  the  ureter 
remains  obstructed  the  urine  will  seek  the  right  of  way  through  the 
loin.  In  certain  cases  the  obstruction  is  only  comparative,  tlie  kid- 
ney being  iwuched  and  tlie  ureter  kinke<l.  Such  cases  have  been  cured 
by  the  ureteral  catheter  a  demeure  (Albarran);  but  one  cannot  feel 
sure  that  a  ease  so  treated  may  not  subse<piently  develop  into  a  hydro- 
neplirosis. 

The  s^tnpioma  of  tistula  are  tlie  discharge  (d'  urine  or  of  urine  min- 
gled with  pus,  or,  if  the  kidney  Ix*  completely  disorga nixed,  of  pure  pus. 
In  this  last  class  of  cases  tiiere  is  often  a  great  (leal  of  pocketing  and 
marked  sepsis. 

TreatmcEt.— The  treatment  of  renal  fistula  is  surgical.  The  nianip 
ulative  treatuient  by  ureteral  catheter  is  rarely  apjilicable.  Tlie  removal 
of  foreign  ImrHcs  need  not  l>e  insisted  upni.  For  exaui]ik%  1  have  known 
a  man  to  carry  a  tube  in  his  loin  for  eight  years  Ix^cause  he  feared  to  lie 
without  it,  and  to  heal  up  in  three  weeks  after  it  was  extracted. 

Of  course  local  treatment  by  antiseptic  and  stiuiulatiug  irrigations 
should  be  employed  in  conjunction  with  apijrtqtriate  tonics  and  hygiene 
for  a  sufficient  time  Iw^fore  0|>erativc  treatuient  of  the  fistula  is  consid- 
ered. But  if,  in  spite  nf  all  such  measures,  the  discluirge  |w.*rsists,  i1  can 
only  Ije  cured  l»y  njieration.  Befcjre  prfx^eediug  io  eut  <hani  ujxiu  such  a 
kidney  the  surgeon  should  familiarize  hiiuself  with  every  detail  of  the 
patient's  history  and  avail  himself  of  every  lueans  of  physical  diagnosis 
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in  order  to  estimate  the  condition  of  tlie  two  kidneys.  If,  as  is  usually 
the  case,  all  the  urine  of  one  kidney  issues  through  the  loin,  the  condi- 
tion of  the  other  is  readily  ascertained  by  examining  the  urine  drawn 
from  the  bladder. 

Trom  the  data  thus  obtained  the  surgeon  should  decide  whether  to 
attempt  nephrectomy  or  ligature  of  the  renal  artery. 


CHAPTER    XXXVII 

tJEDTAEY  CALCULUS:    VARIETIES— ETIOLOGY-TREAT^ 

MENT   OTHER   THAN   RADICAL 

A  URINARY  stone,  or  calculns^  ia  a  body  reserabliDg  a  stone  in  its  gen- 
eral characteristics,  and  formed  of  erystallint?  nrinary  salts  (exception- 
ally of  otlier  siihstances)  held  together  by  visrid  nrgjinie  i natter,  and 
showing,  miero8eopictilly  or  tu  the  naked  eye,  a  laminated  structure. 

All  true  ealeuli  are  eomposed  of  a  nucleus,  single  or  luultijjle,  and 
layers  more  or  less  c<inecutric  of  the  same  or  of  aiintlicr  material  ar* 
raiigeti  around  it  (Figs.  Tti,  77,  7S).  This  is  the  aii^v  fnr  largo  as  \vM 
as  for  microscopic  calculi,  even  for  those  requiring  a  nmguifying  power 
of  250  diameters  (Beale)  to  make  out  tlieir  hiuiinatiou.     This  fact  of 

laminar  ion  alone  differentiates  cal- 
culus from  gravel,  the  latter  being 


CrLUB,    SHOWING    EjCCENTRlC    DeVELOI"- 
MENT, 


Flo.  77.— Uric-acid  Calciti-vr  (SKcnow), 
Tlic  intirkfrl  cfutral  liiiTiiiitition  &ujEfi;c^t»  a 
prrpundc ranee  of  urie  arirl,  while  lljemore 
omoqihous  periphcTv  shuws  iiri  intermix- 
ture IhTC  vf  UTUU^, 


crystalline  dust  or  concretions  of  crystals  more  or  less  large,  but  not 
poflseaaed  of  definite  structural  aiTanginnent. 

The  nuclt'tis  of  a  sttme  may  consist  of  whatever,  aiming  the  organ- 
ized, crystalline,  or  earthy  constituents  of  normal  or  pathological  urine, 
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is  capable  of  concreting  into  a  more  or  less  i=;olicl  inos,^;  or  it  may  Ix?  a 
foreign  sul>stanee  either  coming  from  within  the  h*idy  or  introdiieed 
from  without.  The  nucleus  is  usually  in  tlie  cen- 
ter of  the  stone  (Figs.  77,  71)).  An  unusual  exeen- 
tric  development  is  shown  in  Fig.  78. 

The  calculus  takes  its  distinguishing  title  fr<»iu 
the  salt  or  salts  which  enter  chiefly  into  its  composi- 
tion. Thus  a  pliosphatie  stone  is  usually  accepted 
as  a  stone  composed  apparently  of  phosphates,  though  Fm.  78.— Oxaj^atb 
it  may  have  a  nucleus  of  some  other  salt  (F^'ig.  7t)). 
The  classification  of  stonea  according  to  the  nature 
of  their  nuclei  would  have  its  advantages,  but  it  is  clinically  im- 
practicable. 


(Mtti.iierry)Cai^ 

cuLtrs. 


VARIETIES 

The  more  refined  and  ol^scurr  iK>iuts  rchuive  to  tlie  varieties  of  stone 
and  I  heir  patliogenesis  cannot  tx^  dwt4t  upon  here.  My  father  consid- 
ered the  subject  at  length  in  another  jdace.  ■  All  stones  come  under  one 
of  the  foilowijig  groups: 

Primary  stone,  wliieh  devidnps  in  an  acid  urine  without  any  ante- 
cedent inilammation,  may  (Consist  of  uric  acid,  urate  of  soda*  lime,  or 
]M>tas!i,  oxalate  of  lime,  cystiu^  xanthin,  ciirbouate  of  lime,  crystal  Hue 

phosphate  of  lime,  or  indigo. 


Fio.  79. — Section  of  Calc  ulis  of  Mixrd  Fto.  80. — Multiple    Pmospmatic    Calculi 

Uric  Aciu  AND  OxALATK  rjF  Lime,  CnATED  (Natural  Size).     The  irregular  Hhapp  ia 

WITH   PMospiiArKS.     Such  a  sUmc  would  due  iu  frictitiii.      TUtm^  wi^rv  j*ix  siiiiiilar 

puss  for  phoaphjitjc  on  inspection.  stones  in  thia  enfie.) 


Interaat.  Encyci  of  Surgery  (Aghburst)^  vol  vi,  p,  145, 
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Scrondary  stone,  %vliielj  tievelops  in  an  alkaline  urine  as  the  result  of 
inflammation,  maj  consist  of  ammonio-magnesiiim  phosphate  (triple 
phosphate),  amorphous  phosphate  of  lime,  tricalcic  phosphate,  urate  of 
ammonia,  or  nrostealith. 

Among  the  primary  stones  only  those  composed  of  uric  acid,  oxalate 
of  lime,  and  urates  are  common;  the  other  varieties  are  ejctpcmely 
rare,  Secontlary  stones  are  eommtmly  formed  of  mixed  phosphates, 
very  rarely  of  urate  of  ammonia  or  iirostealitk  Primary  calculi  are 
usually  formed  of  the  same  substance  throughout, 
while  secondary  phos]ihatic  calcnli  are  often  found 
about  a  {jriniary  stone  as  a  nucleus.  While  the 
pro|>ortions  vary  in  different  countries,  uric  acid 
forms  the  nucleus  of  from  50  jier  cent  to  80  per  cent 
of  all  stones. 

Uric  Acid. — Urieacid  stone  is  the  most  com- 
nion  in  the  human  sulijeef.  It  may  lut  mixed  in- 
timately or  in  layers  with  urates,  oxalate  of  lime, 
or  phosphates*  It  does  not  attain  a  very  great  size, 
and  may  l>e  single  or  multiple.  In  structure  it  is 
either  laminate<l  or  amorphous. 

Tlie  laminated  uric-aeid  stone  is  of  a  dark  red- 
dish-brown color,  very  luinl  and  heavy.  When  cut 
and  ])(»lished  it  reseuddes  an  agnte,  displaying  a  con- 
centric arrangement  of  irregularly  curved  lines  of 
slightly  varying  color  and  thickness  (Fig,  77).  The 
amorphous  variety  is  much  less  conunon^  It  is 
ratlier  soft,  gritty-looking,  and  comparatively  struc- 
tureless on  secti<m.  It  is  of  a  re<ldisii-yellr>w  cohir 
and  composed  chiefly  of  urates,  and  hence  is  com- 
monly know^i  as  urate  stone. 

Oxalate.  —()xa  1  a teof-1  i u le  stone  is  eomtuonly 
single,  black isli-ljnnvn  in  color,  and  very  hard.  It 
is  usually  cnvered  with  blunted  asperities,  whence 
it  has  acquired  the  name  of  raidl:H?rry  calculus  (Fig. 
78).  Upon  section  it  shows  undulating  lamina*, 
wduch  may  vary  widely  in  color,  as  iherc  is  often 
tm&i.  These  snmU  au  admixfure  of  uric  acid  or  phosphates  in  the  com- 
su.n«i  show  «hnrp    p,,,iti,,,i  ,,f  ^.j^  ^.tone  (Fig,  710. 

iiiGetiiig  from   fnc-     '  ^    • 

tion.  Pnosphate.— Alixed  phosphate  or  fusible  cal- 

culus js  the  comumn  secomlary  calculus.  It  may 
grow  to  an  enoruions  size,  and  nu\v  U-  single  (*r  multiple  (Figs.  70, 
80,  81).  It  f*»rms  around  a  primary  eab-uliis,  a  blimd  rlnt,  or  a  foreign 
liody.  It  is  granular,  soft,  light  in  weight,  and  of  a  dirty  white  c<>lor. 
It  may  be  amorphous  or  laminated. 


Fio,  81.  —  MirLTiPt.E 
Smaix  Pho^pk^tic 
Calcuu  (Natitrai. 
Bl  £  k:  ) .  T I  iese  stoues 
are  »c1ccI<h1  (nnn  a 
group  of  33  si  111  i  la  r 
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The  other  forms  of  calculi  are  so  rare  as  to  require  no  special  men- 
tion. Cystinuria  has  a  medical  rather  than  a  surgical  interest.  (Cf. 
Cohn  ^  and  Moreigne.^) 

ETIOLOGY 

The  causes  of  stone  formation  are  extremely  obscure.  Secondary 
(phosphatic  )  stones  are  known  to  result  from  the  changes  in  the  urine 
commonly  known  as  alkaline  fermentation.  Such  calculi  are  frequent 
in  old  men  suffering  from  the  cystitis  of  prostatic  hyjiertrophy,  and  are 
less  frequently  met  with  as  the  result  of  other  forms  of  inflammation. 
But  the  etiology  of  primary  calculus  is  most  obscure.  Primary  stones 
are  very  uncommon  in  women.  The  negro  is  said  to  be  singularly  ex- 
empt, and  there  are  two  periods  of  life  during  which  they  are  most  fre- 
quently found — viz.,  in  the  first  two  and  in  the  fifth  decades  of  life. 
But  the  most  notable  feature  of  the  occurrence  of  primary  stone  is  its 
great  frequency  in  certain  localities  and  its  comparative  rarity  in  others. 
Thus  India  leads  the  list  with  hundreds  of  operations  a  year.  Egypt, 
perhaps,  comes  second,  and  North  America  is,  as  a  whole,  comparatively 
exempt  Yet  in  certain  parts  of  India  primary  calculus  is  quite  as  rare 
as  it  is  with  us,  and  it  has  also  been  observed  that  the  tendency  to  stone 
among  the  inhabitants  of  a  certain  district  seems  to  increase  or  decrease 
regularly  over  a  long  period  of  years.  To  explain  these  vagaries  various 
theories  have  l)een  adduced.  The  influence  of  climate,  the  soil,  the  water, 
the  civilization  of  the  inhabitants,  as  affecting  their  occupations,  the 
diet,  especially  the  amount  of  salt  habitually  taken — all  of  these  and 
various  other  factors  have  been  implicated. 

There  is  some  evidence  of  a  hereditary  tendency  to  stone  fonnation 
closely  allied  to  the  uric-acid  diathesis.  Indeed,  the  prcdis{K)sing  cause 
of  primary  stone  is  undoubtedly  the  presence  of  crystals  in  the  urine. 
Without  crystals  there  can  be  no  calculus,  yet  the  urine  may  contain 
crystals  for  years  and  no  stone  form.  A  notable  exani])le  is  the  phos- 
phaturia  so  common  in  the  young.  It  may  continue  for  years,  and  the 
urine  may  be  so  thick  with  phosphates  that  tlie  terminal  drops,  if  they 
fall  upon  the  patient's  shoe,  give  the  effect  of  a  splash  of  mortar.  Yet 
phosphatic  stone  is  never  due  to  this  phosphaturia.  In  point  of  fact,  the 
microscope  reveals  that  a  urinary  calculus  is  nuule  up,  not  of  the  sharp- 
pointed  crystals  so  commonly  seen  in  the  urine,  but  of  rounded  masses, 
showing  neither  angles  nor  polarity,  and  consisting  of  an  amorphous 
collection  of  granules  of  a  urinary  salt  embedded  in  a  structureless,  albu- 
minous substance.  If  true  crystals  a])p('ar,  tliey  ocour  sini])ly  as  ff)reign 
bodies  entrap])e(l  in  tlic  stouc.  Kainey  jin<l  Ord  have  couclusively  shown 
that  the  determining:  cause  of  calculus  is  the  increased  density  of  tlie 


>  BerL  klin.  Woch.,  1S99,  xxxvi,  503.  ^  Guyon's  Annales,  1S99,  xvii,  803,  910. 
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iirine  nnd  tlio  prespiiee  of  enlloid  siibstantx*!?  in  solution,  in  conjimrHon 
with  an  t^xi-oss  of  uriiiiiry  traits;  for  ''a  crystaMoiil  i^  deposited  from 
solution  in  the  iJTCscmc»e  of  a  colloid/^  and  erv.stals  introduced  into  a 
colloidal  *solutir*n  arc*  (lisink'gratcd  and  relorint'd  by  ainiple,  niok'fnlur 
coale^etmee.  Thnn  tlie  nm-lens  of  a  stone  h  ahvay.s  laid  down  in  an 
albnniinous  snbstanoe,  A  blood  rdot^  a  fon?igii  bodj  surrounded  by  the 
nai(*o-inLs  stirri'd  up  bv  it^  preseueo,  or  the  nnieoid  exudate  of  a  mild 
infet^tiouj  nu^y  form  this  nnelens.  And  onw  tlie  nucleus  has  formed,  it 
is  alw^ays  in  such  a  foreign  b<>dy  surrounded  by  albuminous  matter  that 
new  layers  of  stone  are  constantly  being  fornied* 

The  rate  of  growth  of  a  stone  innst  vary  greatly^  and  although  it 
would  l>e  most  inreresting  to  be  able  to  estimate  by  the  size  of  a  ealenlus 
how  lou^  it  had  existed,  snt*b  an  eHtinuite  cannot  Iw^  made  with  any  ac- 
curacy. Tims  it  is  known  that  plio,spiialic  stones  gi'ow,  as  a  rule,  much 
faster  tliau  primary  ones,  and  yet  luy  father  reujoved  a  uric-acid  cab 
cuhLs  WT'i^hing  2  ounces  from  a  hny  nine  years  old,  and  a  hairpin  from 
a  girl\s  bladder  (in  which  it  liad  remained  for  more  than  a  year),  wdiich 
was  inerusted  with  lesi^  than  a  drain  of  phosphates. 
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luasnuicb  as  the  diseovery  or  passage  uf  a  sin^lt*  sti^ne  suggests?  the 
possibility  tliat  others  may  be  present  or  may  subsequently  form,  every 
case  of  urinary  calculus  presents  the  probleni  of  how  to  prevent  the  re- 
eiirrcnce  of  stone,  whih*  uuiuy  patients^  uif>ved  by  tho  blazon  of  the 
Buffalo  Litliia  bortle,  imjuire,  **  How  shall  I  dissolve  my  stoue  ? '* 

As  an  elementary  prnposititm,  we  may  i^tate  that  urinary  calculus 
cannot  be  dissolved.  Unless  it  is  passed  it  nuist  in*  removed.  Spon- 
taneous fracture  will  not  help  matters. 

But  medical  aids  may  very  properly  be  invoked  under  two  con- 
ditions: 

1.  To  aid  the  i)assage  id'  a  small  ureteral  stuue  (p,  4^]! ), 

2.  To  prevent  recurrence  of  si  one  after  all  calculi  have  Ijeen  passed 
or  removed. 

No  treatment  can  guarantee  sneeess  in  either  event,  but  treatment 
should  Ix*  ecHidueted  along  the  fol having  lines: 

Secondary  Stone.— For  the  ]a*e vent  ion  <if  secondary  stone  we  do- 
\njnd  upon  tlie  envr  nr  control  of  the  inilammation  causing  it. 

Primary  Stone, --Tlie  treatment  int^lndes — 

1.  IHeteties. 

2.  Exercise, 

3.  Encouraging  elimination  by  otiier  aventies. 

4.  diluting  (he  urine  constantly. 

5.  Use  of  sulvents,  and  attempts  bj  dilute  the  colloids. 
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But  over  and  alcove  all  this,  the  fHaf!:iiosis  of  stono  in  the  kidney  mUvSt 
be  made,  for  if  a  stone  remains  there  it  is  quite  fatuous  to  attempt  to 
prevent  the  formation  of  others  in  the  bladder. 

1.  Diet. — Thompson,  who  has  given  this  matter  much  attention,  be- 
lieves that  uric-acid  formation  lies  essentially  in  the  liver,  and  that  it  is 
by  correcting  disease  of  that  organ  that  we  may  ho])e  to  overcome  the 
diathesis.  He  adopts,  in  the  main,  the  Carlsbad  notions,  and  cuts  off 
sugar,  fat,  and  alcohol,  rather  than  the  meats.  In  truth,  such  a  dietary 
usually  proves  more  effective  than  the  old-fashioned  one,  which  inter- 
dicted nitrogenized  food  because  uric  acid  is  a  nitrogenized  product, 
overlooking  the  fact  that  there  is  necessarily  enough  nitrogen  eliminated 
every  day  in  the  urine  to  supply  unlimited  uric  acid,  given  the  colloidal 
and  other  ccmditions  upon  which  the  formation  of  calculus  depends. 

Practically,  then,  it  is  found  that  a  proj)er  diet  consists  of  meat, 
poultry,  fish,  eggs,  bread,  and  all  the  cereals,  all  the  fruits  and  roots, 
green  vegetables,  and  salads,  with  butter  and  milk  in  moderation.  If 
any  of  the  above-mentioned  articles  prove  hard  to  digest,  that  fact  alone 
is  sufficient  to  condemn  it  in  the  individual  case. 

Sugar  is  harmful ;  most  wines  and  liquors  are  pernicious ;  sometimes 
a  little  light  wine  is  allowable,  or  gin  or  old  whisky  in  selected  cases. 
Ileller  showed  that  an  exclusive  diet  of  rye  bread  caused  all  uric  acid 
to  disappear  from  the  urine,  this  substance  being  replaced  by  hippuric 
acid,  a  solution  of  which  is  a  natural  solvent  of  uric  acid. 

2.  Exercise. — Exercise,  probably  by  improving  digestion  and  giving 
plenty  of  oxygen  to  the  blood  and  tissues,  is  a  factor  of  generally  recog- 
nized value  in  preventing  uric-acid  formation.  It  should  l>e  pushed  to 
the  limit  of  the  ])atient's  caj)acity  and  ])leasure. 

3.  Enconraging  Elimination — The  liver  has  a  large  share  in  uric-acid 
formation,  and,  by  preventing  its  becoming  what  is  called  torpid,  a  long 
stride  is  made  in  the  preventive  treatment  of  stone.  The  action  of  the 
bowels  should  therefore  l)e  closely  attended  to.  Added  to  this,  a  course 
of  Glauber's  salts  may  be  given  occasionally,  or  small,  graded,  prohmged 
courses  of  the  sulphate-of-soda  bitter  waters  (Ilunyadi,  Friederichshall). 
Garrod  ^  and  Vinay  -  s|HMik  strongly  in  favor  of  long  courses  of  the 
l)enzoates  of  sodium  and  potassium  for  the  purpose  of  acting  as  uric-acid 
solvents.  Robin  ^  s]x»aks  highly  of  j)iperazin,  administering  a  tablespoon- 
ful  of  a  1-per-cent  solution  twice  a  day,  p.  r.,  for  three  days  in  the  week. 

Klemjx^rer  "*  advises  mineral  waters  if  the  tendency  is  to  urates,  and 
gives  0.5  gram  of  E])som  salts  twice  a  day  for  the  control  of  oxalates. 
Van  X(K)rden  and  Croftan  "'  administer  calcium  carbonate  in  doses  of 


^  Lancet,  1883,  i,  G70.  '  Bull.  gen.  de  th'rap.,  1902,  cxliv. 

'  Lyon  mt'd.j  January  3,  1904.  ^  Therap.  d.  Gegenwart,  1904,  xlv,  No.  8. 

^Jour.  Am.  Med.  .l.s.wr.,  1903,  xl,  818. 
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1  to  1.%  irnniis,  i.  i,  (I.,  nr  in  tin*  {**rui  <»f  < 'oiitn'Xt'villr,  \Vil<liiii^'ii«  or 
Farliinp-ii  wulrr. 

Jlarrisini  *  aii<l  Watson  -  arc*  strong  a<lviK'atrs  of  tnr|ii*ntine. 
4.  Dilution. —  Manv  {lerstais  |in>ne  to  disc'liarja*  nrif  avu\  an«l  urates 
in  excfss  an«l  to  liavo  c«»ntf ntratiMl  urine,  are  not  in-o  ilrinkers  of  watrr, 
an«I  for  such  |»or><»n.*  nnicli  may  Ik^  iliim*  l>y  on<^»nrairiiijr  them  t*^  take  a 
glass  of  water  l»et\V(-en  meals  ami  au«»tlier  **u  retiring.  This  remlers  the 
nrine  by  S4i  miieli  the  nion*  <lilute,  an<l  thus  militates  ag-ainst  ])erei|ura- 
tion  i*i  the  urinary  salts.  Kiltenul  rain  water  is  lietter  than  onlinary 
water  for  this  purjH»se.  Disrilleil  water  i-^  rxeellent,  ami  some  of  the  un- 
aeratej  njineral-sjtrinff  waters  U-ttt-r  still:  after  l>eing  chargpJ  with 
carlM»nie-aei«l  gas,  tht-ir  diuretic  ])ro|vrty  is  mueli  lessenoil. 

.").  Solvents. — A  quick  way  to  dissolve  acids  in  the  urine  is  to  admin- 
ister alkaline  medicin«*s,  ])articuhirly  those  that  als«.^  have  a  diuretic 
effect,  such  as  the  acetate  **r  the  citrate  of  |).»tash.  Here  l>eli>ug  als4>  all 
the  alkaline  salts  ami  the  alkaline  mineral  waters.  As  a  preventive  of 
stone  fiirmatiiiu.  the  alkaline  mctlit.d  i<  dcfivtivc  in  that  it  is  by  no 
means  essential,  and  in  many  in-tamv<,  if  louir  <>'ntinued.  it  finally 
ceases  to  act,  or  may  hav»*  tlu-  furtln-r  harmful  etfi-^-t  "f  tlisturbing  diges- 
tion. an«l  s«iiiieTime<  ijini-tly  cau-ing  anemia.  When  alkaline  metlieines 
an-  given,  it  mu<t  U-  n-mendiered  that  tiny  ]»r.Mlure  their  maxiuitim 
eff<-ct  if  admini-T»n-il  aU-ut  two  Imur^  afiir  ilie  en«l  **{  a  meal.  The 
lM.r«H-iTraT«-  -if  mairm-ia  in  aU-nt  l-L'ram  d--t  -.  -hn-t-  rinies  a  'lay.  is  well 

iNirne  if  a  \'*uiz  r«»ur f  alkaliin-  iii«-»li*int-  i-  'it-ir»'l. 

Tiie  -'-"allfil  iiri«-ai-i'l  -•!vi-n^-  art-  ]ii'.r»-  -aM-fafri.ry.  They  have 
tin-  a«ivaii*ai:«-  t'f  l-«iii::  lMTT»-r  U-riii-  l-y  rl-,-  -•■-!:. a«'i.  and  ••!  acting  U-st 
whei:  ;:iv»ii  in  inTiTni]  ^-.1  c.i'.r-*- — a  ii."M*i.  ••:  ii.i -Hi-ari-.n  fallowed  by 
a  Mi-'i.'h  ••!  Y*"\  HfXa^:i»*hy!,;.a:i::ii.  I'l;-  ra.;:..  a:.-!  < '"lun-xeville  wa- 
Tlit  y  I :!•«■, J  !...*  !*•  'akt'!.  !•■•■  ::  .::'.*:::. I',  bir  •»nly  iluriiii: 

\vli«  :.  'li.    ':;•:!. :iry  ->-.:::.■  :::•-■.:••.■  -^  .;  a-i-iiry  run  high. 

:  ■■\;;!:rf  - •!  I:::..-  •;  '  !:■■•  '-f-.-f   •■    ;i!  :•  ::v  !::..i.r  an  alkaline 

•  ■  !:.i!i'  !'.;!  .!'•:■;-,  •■\»r'-i-»-.  ir.-.  \  .;!••  ..:■■    *:.-  :.-•  !Mi-an«i  with 
':.>  *•:.■;•:.■■"».      r»i:i>    >    i'.--  *    .:*   '  .«■  *i\'v  UM:  ol  oar- 

:.■:.:":::.  v.:.!   \  v»v*\:'  '■\*'ii.   ■"■:•!•.;:•;   ::-. 

'':.'■'■'.'.    !:-,  •.\  :.:■■:.-'■•::.•■■;■■■-;  :■      ■.  ■  :'    ■!"v^Mlli/aii"n.  all 
'■.:'.:•■■:■'•    :-  •■■  k»  •■:■  •".•    ■"*•.     "     ■  '■    ;:!.■■   :!;ilid.  and  the 

"•■■*.    •      ;!■'■.•:.'   .•.■•.::■:''..:!   '■:."''.   '-      *"   '!  •    -T..mach   and 
•  ■  ;:  .  -   •.    .  -M."..  --  :v-  '     ■.-. :  ..■■    .  •■     .  ■>.  . 

:.  :■•■    ■■!••..■■;■■!.-  ••■  !.;•:■•.'-  ..v-  ." \    a-  f"!:.»w<:     1. 

T.  ■■     '   •  .■•    :  •■•   ■■:.  -    ;:   ■:.:'■.      I'-'-        -    ••  *    I--h1<.   frit-d 
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eratioii.  Drink  plonty  of  wator  (any  flat  mineral  water  will  do,  and  the 
patient  will  drink  it  nion»  faithfnlly  l)ccau8e  it  comes  in  lH)ttles).  :5. 
Exereise  freely  at  all  times,  and  in  the  open  air.  4.  Keep  the  bowels 
H'^ilar.  5.  Alkalies  or  solvents  I  prescribe  with  little  hope  that  the  pa- 
tient will  continne  to  use  them. 

The  Electroljrtic  Treatment  of  Stone. — Although  the  electric 
current  influences  crystallization,  and  although  Bouvier-Demortiers, 
Dumas,  Prevost,  and  Erckniann  have  shown  that  stone  may  be  pierced 
and  disintegrated  by  the  galvanic  current,  yet  the  method  is  a  failure 
for  all  practical  purposes,  and  not  worthy  of  adoption  under  any  knowTi 
circumstances. 

The  Solvent  Treatment  of  Stone.— Since  Pliny's  ashes  of 
snail  shells  even  to  the  present  day,  the  wise  and  the  foolish  alike  have 
s(»arche<l  unceasingly  for  something  which,  taken  by  the  mouth,  might  be 
capable  of  dissolving  a  stone  in  the  kidney  or  the  bladder,  and  the  sub- 
stance has  not  been  found.  The  Joanna  Stephens  remedies  worked  won- 
ders in  the  last  century,  until  Parliament  l)Ought  the  secret  for  £5,000, 
after  which  they  quickly  fell  into  disuse  and  are  now  forgotten.  Each 
of  the  four  patients,  whose  cures  were  attested  by  the  trustees  appointed 
by  Government  to  investigate  the  matter,  died  with  stone  in  the  bladder, 
as  proved  by  autopsy. 


a  great  niniiber  of  sU>iies 
an^  frKiihL  Thus  Morris 
rt*mc»v('il  liOO  stoiiL'!^  from 
oiK^  kirliioy  and  Dmsirit^r 
nm\  Lof2:nn)d  foinul  UN) 
eal<nili  in  the  U^ft  kidiu\v 
and  no  ill  the  right  at  the 
antojisy  of  a  youiin:  w>ldit*r 
who  (hiring  life  had  shown 
no  8yni]>tonis  referable  to 
the  kidneji^.  Kenal  eal- 
euH  run  up  to  about  100 
grams  (t^  ounces)  in 
widght,  the  large  stoue?^  I»e- 
ing  irreguhirly  branehi-d 
to  fit  into  (he  distorted 
and  dilated  |)elvis  and 
ealiees  (Fig,  S2)^  In 
o]x^ratiiig  upon  a  suppurat- 
ing kidney  nue  m^easionally  nuH^ts  with  very  small  stones,  seareely  more 
than  jdiosphatie  grit,  A  |nipy  magma  is  also  sometimes  eneounterfd. 
Kraft  found  re!ia]  ealeuli  40  times  in  2^953  autopsies;  both  kid- 
Days  were  affected  15  times.    Legueu  and  Albarran  agree  that  in  about 

I  Watsou  aad  CuauiiighaTB  ileplct  a  calculus  that  weighed  one  and  a  half  pounds. 
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half  the  cases  l)oth  kidneys  contain  calculi,  yet  recent  X-ray  investiga- 
tions go  to  show  that  in  the  living  the  proportion  of  bilateral  cases  is  not 
so  great. 

Ureteral  calculi  are  ovoidal  in  shape.  If  multiple  and  in  contact 
they  are  faceted,  but  they  are  almost  always  elongated  in  one  diameter 
and  therefore  do  not  throw  a  round  shadow  under  the  Roentgen  ray,  a 
fact  of  great  importance  in  the  study  of  such  shadows. 

The  relative  frequency  of  renal  and  ureteral  calculi  is  still  a  ques- 
tion for  dispute.  In  the  preradiographic  period  the  preponderance 
of  renal  over  ureteral  calculi  was  notable.  To-day  the  radiographer  finds 
most  calculi  in  the  ureter.  Thus  Leonard  ^  found  calculi  36  times  in 
the  renal  pelvis  against  70  times  in  the  ureter. 

The  X-ray  catches  the  stone  in  transit,  as  it  were,  for  all  renal  and 
ureteral  stones  originate  in  the  renal  jK^lvis,  and  of  those  seen  by  the 
radiographer  in  the  ureter  the  greater  number  (31  out  of  Ix5onard's  46 
cases)  are  passed  spontaneously. 

The  points  in  the  ureter  where  a  calculus  is  most  likely  to  be  caught 
are: 

1.  One  to  two  era.  below  the  renal  ])elvis. 

2.  At  tlie  brim  of  the  bony  i)elvis. 

3.  At  the  lower  end  of  the  ureter,  within  its  ultimate  5  cm.,  less 
often  in  its  course  through  the  bladder  w^all. 

PATHOLOGY 

The  changes  that  a  calculus  nuiy  undtM-go,  such  as  y)hosphatic  incrus- 
tation, spcmtaneous  fracture,  etc.,  have  been  descril)ed. 

The  changes  that  (x?cur  in  the  kidneys  and  ureters  from  the  presence 
of  calculi  may  be  considered  under  threes  lu^ads — viz.,  retention,  ulcera- 
tion, and  inflammation. 

Hetention. — A  calculus  formed  in  the  renal  |K»lvis  may  at  any  mo- 
ment slip  down  and  be  caught  at  the  orifice  of  the  ureter,  or  at  any 
physiological  or  pathological  narrowing  in  that  duct.  Sucli  an  ini])ac- 
tion  may  Ik^  partial  or  coinj)]ete.  It  is  usually  partial,  and  as  tlie  urine 
dammed  up  Miind  this  sud<len  obstacle  brings  pressure  upon  it,  the 
stone  is  forcibly  driven  into  tlie  ureter,  setting  up  a  rrnnl  colic.  This  is 
relieved  by  the  passage  of  the  stone  into  the  bladder,  by  its  sli])])ing  back 
into  the  pelvis,  or  by  the  gradual  accommodation  of  the  ])arts  to  the  new 
ccmditions.  If  the  stone  remains  im])act(Ml  it  causes  either  partial  re- 
tention resulting  in  hy drone phrofiis,  or  com])lete  retention  resulting  in 
an  acute  anuria  and  subsequent  atrophy  of  the  kidney  (unless  the  ob- 
struction is  relieved).     This  coni])lete  r(^t(Miti(m  is  evinced  by  anuria — 


*  Jour.  Am.  Med.  Assoc,  1907,  xlix,  1004,  and  ihid.,  1900,  lii.  280. 
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catciiloiis  anuria  it  is  ealleil — which  is  partial  or  ioinpttrary  if  tin*  oppo- 
site kidney  h  al»le  tr>  c*<»iil  iiiiu^  its  fniiftions,  |x^niianpiit  and  fatjil  if  t]\v 
oppositf  kidney  st4)ps  secrotinjj^,  whetlirr  <»ii  arer^init  uf  retlex  etHigt^stiim 
or  of  hihiteral  ralcuhnis  obstriiction. 

Ulceration,^ — ITleeration  i>ccnr8  at  whatever  point  in  the  kidney,  the 
pelvis,  or  the  ureter  a  stone  may  rest.  If  the  stone  is  small  and  inova!>lo 
the  uleeration  may  be  insioniticant.  If  it  is  hirge  or  impacted,  the  nleer- 
ation  may  lx»  so  deep  and  extensive  that  actual  jjerforalitm  occurs,  |X^r- 
initting  the  stone  to  escape  from  the  kidney  (the  |>clvis  or  the  ureter) 
int+i  the  surrounding  tissues.  This  eom]j]icafion»  associated  as  it  is  with 
urinary  extravasation,  is  as  unusual  as  it  is  grave.  Ureteral  slriciare 
may  result  from  j»rolonged  calculous  impaction. 

Inflammation. — A  more  counnon — in  fact,  th(^  most  eonmion — ef- 
fect of  uleeratiun  is  infection.  The  cimgested  ulcerated  spi>t  and  the 
stone  itself,  coated  with  the  muco-serous  exutlate,  form  a<lniirahle  hreed- 
ing'plaees  fi>r  bacteria,  and  if  there  is  retention  to  cause  a  general  con- 
gestion, su  nnich  the  more  likely  is  it  that  infct'tioii  will  occur.  The 
infection  is  habitually  descending  and  spiutaneous.  While  the  resulting 
pyclo-nepbritis  may  assume  a  catarrhal  f^jrui,  and  jierhaps  is  usually 
of  that  nature  at  tirst,  the  surgeon  sites  it  only  after  the  suppurative 
stage  is  reached:  supimraiive  pyelo-nephriils  or  pyomphrosis.  It  is 
futile  to  atteuipt  the  enumeration  of  tlie  various  lesions  that  may  be 
caused  l>y  one  or  more  stones  lu  the  various  ]>ortious  of  the  upj)er  uri- 
nary tract.  The  lesions  of  retentinu*  ulceration,  and  intlammation  are 
condiined  in  endless  variety.  Theie  may  he  only  hjcalizcd  suppuration 
about  a  small  judvie  calculus,  or  there  may  be  inuncrous  calculous  pack- 
ets througliont  the  kidney;  the  r^ntire  orgau  may  W'  reduced  to  a  niuUi- 
locular  al>scess  cavity  filh^d  l>y  a  great  braucliing  stone  (Fig.  85)*  The 
kidney  may  Ix'  found  atrojihied,  and  eloselv  cimtracted  around  a  stone 
that  had  caused  complete  obstruction  years  Ifrefore.  Pyonephrosis  re- 
sults from  obstruction  of  the  ureter  by  stone  or  stricture  when  there  is 
infecti<jn.  Suppuration  within  the  organ  may  be  assoeiated  with  jK'ri- 
ncphriiiii  from  extension  of  the  inflainuuitiou  or  from  ru|iture  of  the  sac. 
The  longer  the  disease  etmtinues  the  more  extensivt*  thc^  destruction  of 
renal  tissue  and  the  greater  the  likeiihtMKl  of  bilateral  calculous  disease. 


SYMPTOMS 

Any  general  discussion  of  the  symptoms  of  renal  calcidns  must  be 
prefaced  by  tlie  statement  tliat  the  condition  rnay  exist  for  years  w^ith- 
out  causing  any  symptoms  wdiatever.  The  influence  that  tliis  fact  nuist 
have  upon  diagnosis  and  tlierapeusis  wrill  he  considered  later. 

Morris  mentions  the  notable  symptoms  caused  by  renal  calculus  in 
103  cases  of  his  own.    These  he  tabulates  us  follows: 
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Pain  occurred  in 71  easos  (0<)  jx^r  cent). 

Pyuria  occurreil  in 50  '*  (48  [)er  cent). 

lienal  colic  occurred  in 44  *'  (43  i)er  cent). 

Hematuria  occurred  in 41  "  (40  j)er  cent). 

Tumor  occurred  in 27  ^'  (26  yyev  cent). 

Troubles  of  micturition  occurred  in.  .  24  "  (23  percent). 

Tenderness  occurred  in 17  "  (16  per  cent) 

Pain. — Of  calculous  diseases,  Morris  writes :  ^'  They  are  the  most 
frequent  and  most  painful  of  surgical  diseases  of  the  kidney.  Probably 
no  disease,  except  acute  tetanus,  is  capable  of  causing  worse  suffering." 
The  various  pains  due  to  renal  and  ureteral  calculi  are  renal  colic,  pres- 
sure pains,  and  reflex  pains. 

Benal  Colic. — This  is  the  most  characteristic  sjTuptom  of  stone  in 
the  kidney.  It  is  due  to  the  impaction  of  a  stone  in  the  ureter.  The 
pain  is  paroxysmal  in  character.  It  commences  suddenly,  at  any  time, 
when  the  patient  is  seemingly  in  the  l)est  of  health,  perhaps  most  fre- 
quently shortly  after  rising  in  the  morning.  It  shoots  down  the  ureter 
into  the  scrotum  and  to  the  end  of  the  j)enis.  The  testicle  of  the  af- 
fected side  is  often  strongly  retracted.  Indeed,  the  entire  scrotum  and 
penis  may  be  drawn  up  into  a  hard  knot,  as  it  were.  The  pain  may  also 
extend  down  the  thigh  on  the  affected  side.  There  is  usually  an  in- 
cessant desire  to  pass  water,  although  there  is  almost  absolute  suppres- 
sion. What  little  urine  is  voided  comes  away  high-colored  and  in  small 
quantities  at  a  time,  often  tinged  with  blood  and  mixed  with  epithelium 
from  the  kidney.  Pain  attends  urination,  chiefly  toward  its  close,  run- 
ning down  to  the  end  of  the  penis.  If  the  paroxysm  is  severe,  faint- 
ness,  nausea,  and  vomiting  occur,  the  skin  is  covered  with  a  cold  sweat, 
the  patient  tosses  restlessly  alx)ut,  seeking  relief,  but  finding  none.  In 
the  intervals  between  paroxysms  tlu^re  is  a  sense  of  soreness  and  discom- 
fort perhaps  amounting  to  continued  pain,  or  tli(^  relief  may  be  absolute. 
After  one  or  more  paroxysms,  lasting  from  a  few  hours  to  many  days, 
all  pain  suddenly  ceases.  This  sudden  cessation  indicates  that  the  stone 
has  been  liberated.  It  may  have  fallen  back  into  the  ]H»Ivis  of  the  kid- 
ney, have  passed  down  into  the  bladder,  or  have  reached  some  dilatt^d 
portion  of  the  ureter,  where  it  rests  without  interrupting  the  urinary 
outflow. 

The  nature  of  the  termination  of  an  attack  may  usually  be  diag- 
nosed from  the  symptoms.  If  the  calculus  remains  in  the  ureter  some 
pain  and  tenderness  usually  persist  at  the  point  where  it  rests.  If  the 
impaction  has  occurred  at  the  up]KT  end  of  the  ureter  and  is  relieved  by 
the  stone  slipping  back  into  the  pelvis,  the  pain  during  the  attack  is 
usually  most  intense  in  tlu^  loin  and  radiates  across  the  back  as  much 
as  down  the  ureter.     On  the  other  hand,  if  the  stone  travels  dowii  the 
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ureter  to  thv  bhuMrr,  its  ilescont  is  often  itinrkt^il  liy  n  pnigrossinn  cif  liie 
pain  from  the  loin  Ut  \Uv  jtelvis — ^a  progrt'ssioii  whirli  may  U"  iuternipted 
bj  perioila  of  relative  or  nbi?olute  east^ — with  a  corresijcmilin^  inerease 
in  the  vesical  irritahility  ainl  the  pain  and  retraction  of  the  testicle. 

It  nniy  Ix?  here  reinarked  that  the  |)eriod  of  calm  following  an  at- 
tack of  renal  colic  should  Ijc  a  time  of  utmost  vigilance  on  the  part  uf 
the  surgpon  (p.  4JiM). 

Pressure  Pains — When  the  stone  is  in  such  a  jmsition  or  of  sneli  a 
size  as  to  fill  the  cavity  in  which  it  lies,  it  commonly  canses  a  dull  con- 
tinuous ache  associated  with  teuderncss.  Tliis  ache  is  not  necessarily 
severe;  indeed,  some  persona  will  endure  it  for  years  without  attaching 
any  great  impDrtance  to  it,  but  to  the  surge<m  it  is  of  the  utmost  im- 
pt^rtance.  The  history  of  such  an  ache,  whether  past  or  present,  es- 
jjccially  if  associated  with  a  point  of  hn'al  tenderness,  may  lie  the  chief 
symptom  determining  the  loeaticvn  of  the  stone, 

Befiex  Pains.^^The  two  mr»st  notable  renal  reflex  pains  excited  by 
stone  are:  (1)  Pain  following  the  course  of  the  ureter  into  the  jielvis  and 
thence  radiating  to  the  testicle  and  tliigh,  ami  ( 2 )  painful  and  fre- 
quent urination.  Both  reflexes  originate  from  distention  or  irritation 
of  tiie  |Kdvis  or  the  ureter  rather  than  from  the  kidney  proi>er/  and  may 
rarely  occur  from  any  irritation  other  than  stone. 

The  painful  and  frequent  urination  tliat  so  often  misleads  the  sur- 
geon into  the  belief  that  the  blailder  is  diseased  can  only  he  iliatinguishe<l 
by  a  careful  examination  of  the  patient  and  the  urine.  This  symptom 
occurred  in  2*3  per  ec*nt  of  Morris's  cases. 

It  is  questionable  whether  stone  in  one  kirlney  may  give  pain  re- 
ferred only  to  the  opixisite  organ,  ilorris,  who  has  had  more  t*xperienee 
in  this  nudady  than  any  other  surgeon,  says;  "^  There  is  not^  so  far  as 
I  know,  any  case  on  record  in  which  there  is  eompletely  satisfactory  evi- 
dence of  sym]itoms  on  *ine  sid^  only  Imng  caused  by  a  stone  in  the  kidney 
of  tiie  opjMisite  side.  The  ]iresence  of  a  stone  on  one  *  side  is  not  pro<jf 
that  the  o|>|)osite  and  painful  side  is  not  al'^o  affected.  That  the  attacks 
referred  to  one  side  have  ceased  after  o]>f*rating  ujwm  the  op]iosile  and 
painless  side  is  not  conclusive;  this  may  be  a  coincidence  due  either  to 
the  accidental  shifting  of  a  calculus  in  the  painful  kidney  or  to  the  cab 
cuius  becunu ug  lodged  in  some  inimovaljle  manner.  There  may  Ik*  very 
advauccMJ  disease  of  the  kifbtey  on  the  painful  side  and  a  syniptondess 
ealeulns  in  the  opposite  kidney."  And  again:  '*  It  is  important  to  knnw 
tliat  a  stone  in  one  kiiluey  will  sometimes  excite  sympathetic  pain  and 
irritation  in  the  other;  but  this  transferred  or  sympathetic  pain  is  of  an 
aching  character,  not  of  a  simsmodie  or  colicky  description,  is  only  ocea- 

^  I  cannot  accept  Bryaon's  thiKjry  that  vesical  pains  are  always  due  to  irritation  at 
the  lower  end  of  the  ureter, 
'  Painless. 
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sional,  and  never  occurs  except  as  an  accompaniment  of  more  severe  pain 
on  the  affected  side." 

My  own  experience  agrees  with  this.  Misleading  "  crossed  '*  pain 
we  often  see,  but  in  my  patients  it  has  always  been  due  to  some  con- 
comitant lesion  on  the  opposite  side  (p.  371). 

Hematuria. — As  shown  by  the  table,  considerable  hematuria  is  a 
fairly  constant  symptom  of  stone.  Yet  it  is  variable  to  the  last  degree. 
Some  hematuria  usually  accompanies  and  follows  a  renal  colic,  and  in 
most  cases  there  is  a  fairly  constant  oozing  of  blood,  showing  itself  only 
by  the  presence  of  a  few  red  cells  and  a  trace  of  albumin  in  the  urine. 
Blood  casts  and  long  ureteral  clots  rarely  occur.  The  bleeding  is  usu- 
ally made  worse  by  exercise  (though  the  pain  is  not),  and  hence  the 
presence  of  a  great  number  of  red  cells  in  the  sediment  centrifuged  from 
the  urine  passed  after  exercise  is  suggestive  of  stone.  But,  after  all,  the 
hemorrhage  caused  by  renal  stone  is  an  inconstant  symptom. 

The  remaining  symptoms  on  the  list  require  no  notice  here. 

COURSE   OF  THE   DISEASE 

The  course  of  the  disease  is  entirely  irregular.  The  character  of  the 
symptoms  bears  no  relation  to  the  size  or  position  of  the  stone ;  and  the 
progress  of  the  disease  varies  from  the  cases  that  have  only  a  single  fatal 
attack  of  calculous  anuria  to  those  that  drag  on  for  years  with  chronic 
renal  suppuration,  or  that  die  of  some  intercurrent  disease  without  ever 
having  manifested  any  symptom  referable  to  the  calculi  with  which  their 
kidneys  are  filled. 

Several  tyj)e8  of  the  disease  may  1x3  mentioned,  due  allowance  being 
made  for  the  fact  that  the  clinical  aspect  of  any  given  case  is  often  a  com- 
pound of  several  types.  The  surgeon  encounters:  (1)  Cases  without 
symptoms,  (2)  cases  of  renal  colic,  (3)  cases  of  calculous  anuria,  (4) 
cases  of  renal  distention,  and  (5)  cases  of  renal  suppuration. 

Cases  ivithout  Symptoms. — Morris  distinguishes  cases  without 
sNTiiptoms  from  quiescent  cases  that  have  shown  symptoms  (e.  g.,  renal 
colic)  at  some  previous  time.  Clinically  the  conditions  are  much  the 
same.  After  several  years  have  intervened  it  may  be  impossible  to 
obtain  a  convincing  history  of  even  so  impressive  an  attack  as  a  renal 
colic.  Moreover,  a  stone  may  certainly  remain  for  many  years  unsus- 
pected in  the  kidney,  and  at  the  end  of  that  time  set  up  calculous  anuria 
or  perinephritic  abscess,  or  any  otlier  form  of  calculous  trouble.  The 
clinical  warning  impressed  by  those  case^  is  that  after  a  renal  colic  or 
after  any  other  manifestation  of  stone  in  the  ki(hiey,  the  subsidence  of 
symptoms  is  no  evidence  tliat  the  stone  has  j)assed.  In  such  a  case  it  is 
the  surgeon's  duty  to  find  out  that  the  stone  has  passed.  (Cf.  Diag- 
nosis. ) 
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Cii\v  luis  nnlvA  fbiit  siiuill  sinru's  <>fleri  prorliirc  more  afiite  syioptonis 
than  lar^e  onos.  This  [s  duv  tn  tlic  fat^t  tliat  n  sTiiiill  si  one  may  beronie 
impacted  in  the  unvter;  Imt  if  the  triune  Ijini^  in  Uk?  renal  i^elvis  attains 
considerable  size  without  iKTmning  inipartcd^  it  can  no  h>ngcr  totally 
uccliidc  the  n  re 'I  IT, 

Renal  Colic  and  Other  Pains. — ^Whon  tlio  calcnlnsi  does  l)e^n 
to  give  8ymptomj<,  |>ain  nf  one  sort  or  atHTiht*r  becomes  a  feature  of  the 
disease.  A  renal  colic  is  often  tlie  initial  syinptom  of  stone.  A  single 
colic  may  result  in  the  passage  of  the  offending  stone;  or  the  stone  may 
remain  quiescent  for  years  thereafter,  or  give  rise  to  repeated  attacks 
of  colic,  or  to  a  continuous  dull  pain.  The  attacks  of  colic  may  be  sin- 
gidarly  regular  in  their  recurrence.  I  have  encountered  a  case  in  which 
the  paroxysms  recurred  every  Sunday  afternoon  for  several  weeks;  but 
this  systenuitie  recurrence  is  always  suggestive  of  a  neurosis  rather  than 
of  a  straightforw^ard  ealeulous  colic.  Other  cases  run  their  course  with 
no  other  notable  symptom  than  a  constant  ache  in  the  loin.  There  may 
or  may  not  be  intercurreut  attat*ks  of  colic  or  other  pains. 

Other  cases  again  give  only  i-eflex  syuiptoins.  One  of  my  earliest 
professional  recolle<^tions  is  of  an  old  nuni  who  for  years  suffered 
only  from  painful  and  frequent  urination.  His  bladder  was  washed, 
searched,  sounded,  and  even  cut — all  to  no  avail.  New  York^s  best  sur* 
geons  of  those  days  coidd  do  notljing  for  him.  Finally,  his  protracted 
agony  was  terminated  l>y  a  fatal  attack  of  suppression  of  urine,  as  it  was 
culled.  Autojjsy  reveak*d  a  n<»rmal  bladder  and  one  kidney  atrophied 
an4l  tightly  contracted  alu^nt  a  calcidus,  the  other  somewhat  dilated  and 
with  a  stone  ]ilugging  the  ureteral  orifice.  Yet  he  had  never  coniplaincd 
of  a  symptoTu  ref(*rahle  to  either  kidney. 

Calculous  Anuria.— Cab'u loos  anuria  is  a  cessation  of  the  uri- 
nary  flow  caused  by  t!ie  plugging  of  one  or  bt»lh  ureters  with  calculi. 
It  is  part  suppr(?ssion,  part  retcutiiui.  The  terminal  anuria  in  the  case 
mentioned  above  was  a  pure  retention.  One  kitlney  had  lK*cn  out  of 
commission  for  years;  the  flow  of  urine  from  the  other  was  stopped  by 
the  obstructing  stone.  In  other  cases  the  bhx^kago  of  one  ureter  throws 
such  a  burden  of  excretion  upon  tlie  opjMisite  kidney  that  it  becomes 
acutely  congested,  and  suppression  ensues.  Thus  anuria  may  ensue  (1) 
when  both  ureters  are  compb'tely  obstructed,  or  (2)  when  one  ureter  is 
obstructed  and  tlie  ojjposite  kidney  absent,  hypertrophied,  or  snflicicntly 
diseased  to  Im  incapable  of  enduring  the  congestion  forced  upm  it  The 
acute  obstruction  is  clinically  unilateral,  but  unless  Ixjth  kidneys  are 
diseas4_^<l  anuria — prolonged  anuria,  at  least — does  not  occur. 

Pathology — The  pathology  of  calculous  anuria  is  striking  and 
charactin*islie.  The  atfeeted  kithiey»  which  nuiy  Ix^  hydroni*phrotic 
iir  su]>punitiug,  is  intensely  cougeste<l  (Fig,  8*^).  It  is  c*ularg(nl 
it*  twice  or  thrit*c/  its  noruud   size,  dark   in  color,   and   umtth-d,      (hi 
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^scH^'tioii  its  tissues  are  foiiiid  friuljlo  ami  eclematoiLs,     Surli  a  largo,  Hoft, 

purple  iirgan  unce  neeu  is  never  forgot teit. 

The  opjiosite  kidney  (Fig.  84) — if  there  ih  nrie — ^inay  lunlorgo  like 

changes  in  a  less  tiegree,  but  the  absence  of  er»ngestii>n  in  it  tnay  bo  in 

striking  contrast  to  its  fellow.     In  all  Init  3  of  the  58  cases  eolleeted  by 
I  Morris,  the  opposite  kidney  was  absent  or  eonipletely  dis^irganized. 

Symptoms.^ — -Tlie  svniptonis  <>f  ealeulons  anuria  may  lie  divided  into 
I  three  st^iges;  1,  The  Premonitory  Stage.     2.  Tlie  Tt»lerant  Stage.     3. 

The  Uremic  Stage, 

!•  In  the  premomtortj  stage  there  is  nion^  or  less  pain,  {lerhaps  an 
I  actual  colic,  referred  to  the  kidney.  IIaf»[dly  tliis  ]iain  always  occurs, 
[for  it  is  the  chief  sign  by 
' -which  the  snrgeon  is  aide 
[to  decide  which  kidney 
ImoBt    r^nires    operation. 

It    persists    from    a    few 

hours  to  a  few  days. 

2.  The    lolrrant   stntje 
lis    characterized    by    but 

one   syniptoni — vix.,   anu- 
ria.    The  patient  does  n<jt* 

pass  water.     This  anuria 

is  rarely  absolute.     A  few 

grams    of    urine     tingcxl 

-with     blood     are     passed 

every  day,  or  iierhaps  the 

anuria    runs    a    remittent 

course.      At  one   time  or 

another   2   or   3   liters   of 

urine  may  gush   forth,   a 

nnsleading  pnjiuise  of  r^^ 

lief,   for   the  How  is  but 

temporary.     This  state  of 

affairs    lasts    from    tbrt'e 

days  to  a   week.      Not  a 

drop    of    urine    viay    he 

passed    duri n g    s e  c era  I 

days  and  yet  (he  ixilieul 

vmy,    appttrenthj,    remntn 

in  ike  heat  of  healfh.     No  more  striking  contrast  couhl  well  I^  imagined 

than  that  presented  hv  ealfulous  aimria:  on  the  one  hand,  the  grave 

re?ial   lesion,   tla^   alisnbite  reteutinu,   the  swift  fulminating  character 

ivi  the  uremic  pt^riod  Bumt  to  follow;  and,  fui  the  other  hatulj  this  entire 

absence  of  symjitonis,  local  or  general.     The  patient  gr>c*s  alj^nit  well 


Fio,  83. — C'ALcii.ni»  Anhkia:  The  CfJXGESTF.n  Kid- 
ney, Tito  atnue  was  iiii| meted  lower  down  the 
ureter.     (Com  pure  Fig.  84.) 
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He 


fifecf»t 


prHtT 


IhhI  in  the  lofai  is  pM^  ^^d  Ids  |iftJK<l  dinoaforu  are 
Acid  rei  M  the  wllile  tliefie  b  brevicig  viihiD  him  m 
mmBwmihmnd  tcrrihle. 

Sf/mAMmmn^  iceofgry  maj  oocar.  The  ofastmctioii  is  lelievod;  the 
mmm  gnAr*  ovt,  3  i^r  4  lilefs  m  •!« y«  jmi  mil  k  irJL  This  mmj  oenir  In 
90L8  per  ee&l  (liorm)  to  ^.^  per  eem  (Legsm)  ol  all  caaea.  In 
JjBgmBU^m  ^  eaaea  die  apootaoeoiia  c«fe  took  |]laee  on  the  third  dar  ciiiee, 
hgtiweeu  tht  fifth  and  the  fmth  dmj  twice;  later  still  in  fire  instaiices. 
Vet  it  is  iAmaoB  (c£  Treatment)  that  no  time  shcmU  be  loet  in  the 
cacpeetaticpnafaepacitanooiiacttre;  f  or  eren  t£  th^  oeenra,  unleaB  theeaK 
enltti  ia  artnallj  pmmed^  the  patient  ibefemfter  goes  ahont  in  imminent 
daaigsr  of  a  recsntomB  of  hia  attack. 

When  apoolaaeoQa  ffeeofen  does  nt»t  uerar  the  patieni  passes  ini^ 
the  third  stage  of  the  disease  at  the  end  of  a  wcA  or  ten  dars. 

Z»  The  uremic  doge  is  ttsiuillv  ashervd  in  by  hkn>iigh  or  vomitii 
Thia  b  the  fin^  wamii^.  It  mav  cuotiBue  fi»r  a  dav  or  two  withi 
additional  muptomsL  The  poise  is  teiLse,  the  teiuperattin?  ia;5uanj  siib- 
nonnaL  Con^pation  beoomcf  abeolni^  ainl  tLr?  iutt^tines  are  distended 
with  gasu    The  vooiitiiig^  grows  more  severe^  tlie  intellect  becomes  dnlled 

and  stiff loroits.  The  pati^nt^s  miud 
may  wander  a  little,  and  be  inay  even 
hare  maniacal  attarks.  There  is  often 
a  restleaaneas  of  both  mind  and  body. 
AuA  ihns  he  ^inks  a^-ay  and  dies, 
often  within  two  or  three  days  of  the 
fir>'t  hicwmgh  or  foniiting. 

Such  is  the  clinical  pii-ture  of 
what  il orris  has  aptly  termed  the 
gravest  and  must  fatal  of  the  many 
i^erioiis  complications  M  urinary  lirhi- 
asis*  Of  course  there  are  atypical 
cases:  the  obstnietion  may  be  inter- 
mittent or  partial ;  but  such  cases  re- 
quire iit>  5^(»fH'ial  iii»ti<*e. 

Calculous  Hydronephrosis.  — 
Calculuiis  hydronophn>i:is  is  due  to 
the  iiupaction  of  a  stone  in  the  ureter 
(Fig*  84 >,  or  rarely  to  a  sftricture  sec- 
ondary to  calculous  uli^eration.  The 
derdopment  of  the  hydronephrosis  is  habitually  niarkwl  by  a  series 
of  renal  colics,  and  hy<lronephro^ig  may  be  one  of  the  features  of  cal- 


^^A 


Flo.  a4  ,^  CALCPU>t»  flYDia^ivcflfftn- 

»t  A  Thifli  ln<f  tkf  y  Is  Uie  Mlow  of 
tK^one  «hown  in  Y\%.  83.  Thty  wi!!fv 
oktelttrd  from  a  patient  who  died  uf 


"  Guipn's  AniMlea,  1S95,  xiii,  865. 
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ciilmis  anuria,    TEesyniptonis  and  Bigiis  id'  hydroiiephroHis  iiro  detailed 
cdsewhtTe, 

Benal  Suppuration. — Srom-  in  the  ki<lney  h  prul>ably  tlic  most 
CimHiioix  cause  of  iiiip|nirating  ityi'lo-oephritis.  It  also  eaiistiis  pyo- 
iirphruisis  (Fig.  85) ;  while 
secondary  phosphatic  ealcii- 
liis  or  phosplittfic  dc|Mxsit 
upon  a  pret?xisting  eideiiUis 
results  from  the  iiiflairniia- 
tion.  Catarrhal  iidlauiHui- 
tion  IS  not  enroiiiittTt^d  with 
cakndus.  The  irriLatimi 
caused  bv  the  sUmv  h  siieli 
that  when  intlamimirion  oc- 
curs It  promptly  assumes  a 
euppurative  ty|>e. 

The  variationti  imjjriiited 
upon  the  classieal  picture^  of 
Bu  ppurati  ve  pyelo*  nephrit  i^ 
hy  the  presence  of  stone  are 
few.  There  is  the  same  uri- 
nary 8e]»ticemia,  the  same 
abiseuee  of  any  great  enlarp^nient  tif  the  ki^liiey.  Then'  nuiy  1m'  enli(% 
and  there  is  usually  a  eonstiint  ache  in  the  side,  lieinnrrhuiXfs  mu-tir 
from  time  to  tiuie.  The  intlamouitinn  is  rarely  acute  nr  virulent^  but 
)>rofcresses  slowly,  invTjlving  the  whole  organ  and  terminating  tiually  in 
pyonephrosis  or  perinephritic  abscess. 


it 


hi 


Fig.  8.5,— Cam  I rLn is  rYnN'i-:iniKf».sts.    This  kidney 
CfHitaitHHJ  the  sUitie  8hi>wii  iti  1 'ig.  82. 


DIAGNOSIS 

The  accurate  diagnosis  of  stone  in  tlie  kidney  pelvis  or  the  ureter 
must  cover  the  fnlfnwing  points; 

(1)  The  presence  or  absence  of  stone. 

(2)  The  numlHM*,  |w»sitiou,  and  <Ii.stribution  of  stones. 

(3)  The  presence  or  ahst*iu'e  <>f  retud  infection. 

(4)  The  functiomd  capacity  of  Ixith  kidneys. 

In  order  to  nuike  this  diagnosis,  familiunty  with  rtuUngraphy  and 
with  the  melliods  of  testing  the  renal  f inaction  is  essential.  Without  the 
X-ray  and  the  ureter  eatlieter  it  is  }>ossible,  in  certain  cases,  to  diagnose 
the  presence  of  stone  with  some  accuracy  and  to  o[:>erate  for  its  relief 
with  some  success;  hut  lM»tli  uH'tlhttls  nrc  uecM^ssary  in  order  to  insure 
gcKxl  work  in  all  cases,  and  in  onhT  to  insure  any  diagunsis  nt  all  in 
some. 

The  ninst  typical  history  of  renal  stouCy  even  if  aeeompanird  by 
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oliarncterislii'  gross  oviduinvs  *»t  sin-h  iMHnliHoim  as  |)yonc*jilirnsis  )ir  cnl- 
t'ulfiu.s  anuria,  Is  nnl  cinmij^h  fn  indirato  to  1|h_'  surgeon  sncli  iinjiortaDt 
fui'ts  afi  the  jMisitioii  ami  iniinlH-r  ^'1  liic  sluucs  fin'souf,  or  rlic  functional 


)lv  for  roliff  at 


caiiac'ity  oi  Uif?  opposite  kiilnev;  anil  laorit  fii&:s  hrsi  apply  tor  roJioi  at 
a  time  when  tla*  liisrory  is  anytlung  ImU  t/luiraeteristic,  flic  physical 
signs  anylhiiig  hut  adL'tpiate  to  iiihnn^  apprnjiriali'  IreatnitniL 

The  followino^  taf>h%  wliieli  luis  hecn  preparetl  hy  Dr.  Charles  East- 
mom  1  as  a  result  of  his  raclioirruphir  ex|>erienees,  indicates  *piite  ac- 
cnrately  how  often  the  symptoms  and  physical  si^^is  are  misleading  as 
to  the  prescnee  or  alis«mcc  of  stone.  They  arc  still  more  often  mislead- 
ing as  to  the  condition  uf  the  kidneys. 

TOTAL  C.4SES.  8o]^^''="'"''  P*^"*' "  -^f  "  'j^^l 

*        (  Negative, 57  -  (/  L25%) 

''With  typical  symfitoriis  (renal)  . .    .  , 

(Twn  IumI  liiltlitional  caicali  in  opposite  kidney) 

With  inJclinrle  syrnptums, ,,,.... !» 

<  With  symptonia  fjii  oppcxsite  side  to  calculiih  3 

With  ffymptoms  n'frn"e<I  it*  odier  f>artH.  \i 

(Uf  these,  two  hud  njrial  symptonii?  with  calculi  in  the  Liladder;  one 

vesical  symptoms  with  calculus  In  kidney.) 

^^     .^,   ,      .     ,  ,         fcaiculi , '  14  -  (24.14%) 

.Vi  with  typical  sjTnptoms^     i     •- -  .    »       ^  t^      /i->-nr''x 

LcjUciui  ui  miapeeted  region.,  S  ^  (13.^9%) 

22  with  indefinite  symptoms — calculi  l>  =  (40, DO'^  ) 


23  cases  r 
ealcuU 


23  with 
calculuB 


57  nega- 
tive 


URINE 
P 
^Typical  symptoms  with  cal-  \  -f  siind  ' 

cali  I  U  sand 

Symptoms  va^ue  or  referred  J  +  sand 
to  other  points  than  rtite  f  0  sand 
of  calculus 

Typical  .symptoms —  (  H-  sand 

O  culcidi  1  0  sand 

Vague  Hyiriptoms —  \  4-  sand 

O  calculi  ]  0  aaml 


fihMMt,  Hitth,  A%mr.  Tntut. 
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M 


s 


15 


=  (34.78%) 
•  (65.22%) 


IH  I 


[■\t  -  (77-19%) 


4  \ 


17 


13 
80 


Our  mean.*?  of  dia^iosis  may  he  sumnicd  up  under  the  following 
heads,  in  the  or<k'r  of  their  employment: 

(1)  Tlie  patient's  history. 

(2)  Physical  examination  and  urinalysis. 

(3)  liarlioirrajdiy. 

(4)  Suhstitutes  for  radiography. 

(5)  Ureteral  eathetorism. 

(6)  Kxpltu'atnry  operation. 


>  liistory  or  preacai  evidence  of  the  passage  of  stone,  gravel,  sand,  or  crystals. 
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Patient's  History. — The  presence  of  calculus  is  suggested  by 
history  of  the  passage  of  stone,  of  renal  colic,  of  anuria,  or  by  the  pres- 
ence or  history  of  stone  in  the  bladder.  Every  case  of  pyelo-nephritis  is 
suspected  to  be  calculous  until  the  absence  of  calculus  has  been  proven 
by  radiography.  Yet  how  misleading  the  history  may  be  is  shown  by 
the  table  given  above. 

Physical  Examination  and  Urinalysis. — The  presence  of 
stone  in  the  bladder  or  of  pyelo-nephritis  or  pyonephrosis  suggest  the  pos- 
sibility of  renal  or  ureteral  stone.  It  is  exceptionally  possible  to  palpate 
through  the  vagina  or  the  rectum  large  stones  incarcerated  at  the  lower 
end  of  the  ureter,  and  it  is  even  rarer  to  distinguish  a  point  of  localized 
abdominal  tenderness  along  the  course  of  the  ureter  where  a  stone  is 
lodged. 

Urinalysis  suggests  stone  when  crystals  of  uric  acid  or  oxalate  of 
lime  are  present  in  great  numbers,  especially  if  these  are  found  in  the 
rounded  forms.  A  relatively  high  j)ercentage  of  urea  in  relation  to  the 
urinary  specific  gravity  is  suggestive  of  stone,  and  the  presence  of  blood 
cells  with  crystals  in  the  urine  is  jx^culiarly  suggestive.  Yet  the  passage 
of  crystals  alone  often  causes  renal  colic  and  may  even  produce  a  macro- 
scopic hemorrhage.  ^loreover,  while  the  rule  is  almost  universal  that, 
so  long  as  stone  is  present  in  the  upper  urinary  tract,  there  are  con- 
stantly a  few  blood  cells  in  the  urine,  I  have  known  two  notable  excep- 
tions to  this  rule :  i.  e.,  two  cases  in  which  stone  was  present  but  the 
urine  showed  no  red-blood  cells.  On  the  other  hand,  microscopic  traces 
of  blood  are  constantly  foimd  in  the  urine  as  a  result  of  so  many  con- 
ditions other  than  renal  stone  that  the  presence  of  blood  cells  alone  is 
no  more  than  suggestive. 

The  presence  of  tulx^rclc  bacilli  in  the  urine  does  not  exclude  stone, 
for  secondary  stone  formation  may  occur  in  a  tul)erculous  kidney. 

Radiography. — A  good  radiograph  is  the  surest  evidence  in  the 
diagnosis  of  renal  and  ureteral  stone.     (Figs.  80,  87  and  PI.  VI.) 

A  good  radiograph  is  one  which  shows  the  eleventh  and  twelfth  ribs 
and  the  transverse  processes  of  the  lumbar  vertebrse  t<^  their  tips,  also  a 
distinct  shadow  of  the  psoas  muscles.  Xo  matter  in  what  part  of  the 
urinary  tract  the  stone  is  suspected  to  lie,  the  radiographic  field  should 
cover  the  whole  urinarv  tract  from  above  the  eleventh  rib  to  the  pubes. 
If  the  plate  is  an  excellent  one,  it  usually  shows  the  shadow  of  the 
kidneys. 

The  technic  of  radiography  for  stone  is  too  broad  a  subject  to  be 
discussed  here  even  in  an  eloinontarv  manner.  The  best  o]x^rators  fol- 
low their  own  special  lecliuic.  As  a  general  rule  it  is  safer  to  use  at 
least  three,  and  at  most  five,  ])lat(^s  to  cover  the  urinarv  tract,  and  if 
some  special  ])<)int  is  |KH*nliai"ly  sns])icious,  an  additional  du])licate  plate 
should  be  devoted  to  this.     Although  it  is  the  universal  custom  to  place 
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the  filni  *if  the  plate  next  the  jmrient^s  hodv,  it  i^  also  ji<lvisal)lo  lo  indi- 
cate tlie  side  hv  a  letter  ]{  <ir  L,  since  the  plale  umy  liave  been  luit  in  its 
envelo[)e  wrong  side  in  fnmf. 

The  density  of  the  shaduw  thro^^Tj  bv  ii«tnne  depi^nrb  chiefly  npon  the 
iirnonnt  nf  lime  this  contains;  henee,  uxalale  and  phnsphute  stones  slinw 


Fio.    Sf\. —  Lahok    RfcNAL   Caialm,      lliiditj^gnvph   by   Dr.    MaeKce.       1  hr    patient'!*   only 
Bymptoio  wa?*  ati  oct^ju^ioiuil  rctml  ct>!ic.     (ivDi'ml  houitli  oxcdletit.     Heftisiet*  c*p<.»raliou. 

well,  while  pnre  nrie-arid  and  i'v.stin  stones  are  tpiito  indistingnishaldej 
sinee  their  density  i.s  approximately  that  of  the  hudy  tissnes^  Yet  pure 
uric-aeitl  stones  are  extremely  rare.  Tlie  8o-eal!etl  iirie-aeid  stonejs  are 
almost  always  intemiinj^^led  wdtL  oxalates  or  eovere*!  hy  [>hos]ihat08. 

An  exjHTt  radiogriipher  may  l»e  dej^eutied  npon  lo  give  an  accurate 
diagnosis  of  stone,  both  as  to  size,  shaj>t\  nnnilnT,  and  dislributionj  lu 
about  t»5  [)er  cent  of  eases.  The  5  |ier  cent  of  failures  ig  attribntable 
either  to  tlie  ]uitient  hinivself  or  to  the  «tone. 

The  diffienlties  in  reference  to  the  patient  ni"e: 

(1)  The  presence  of  f€*c<*s  or  hirge  amounts  of  pis  in  the  intestines 
(an  ounce  of  eastor  oil  sliouhl  k^  admin  islere<l  tin'  nigh  I  Iw^fnre  the  ex- 
amination, in  order  to  ovfrcimie  this  ditliculty). 

(2)  Olx^sity*  It  is  the  g<'nerid  exj)erienee  that  if  a  palieut  measures 
more  than  »](}  cm,  thron^h  the  ubdonien  n  sutisfaetorj'  radiograph  ii*  not 


FfO.   87. rtni.ETTEP   (\\THKTi:U    IN     UluHT   rUf-TF:!*,    l'Al.MKr>   ( 'ATHKTKR    IV    i.KFT     I'UETKR 

(Vacjitr  Broad  Shadow),  RadioKraf>h  by  I»r,  MaoK***'.  Note  tlip  di?*lAUC€'  bf*twe*>n 
the  CHthctrni  and  th<?  it^hittl  s|»im*ri  (utxiut  which  dusi«?r  ihf  athentitkms  jiflvic?  slmd- 
ows,  which  tlo  not  »how  well  in  th*^  print). 


camera  or  <*xaminetl  against  a  stroiiir  liglit,  the  plate  being  held  at  arm*B 
Icn^fti  and  somewlint  obliqued y.  The  radiographer  himself  is  more  com- 
IJctcni  to  iiiterfiret  hia  own  |ilate  tfjan  in  anyone  else. 
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the  film  of  tlio  plata  next  the  patient's  IhmIv,  it  \»  nhn  ndvimhh  to  infli- 
catc  the  «itle  l»y  a  letter  li  or  L,  since  the  plate  may  have  been  put  in  tu 
envoloiM?  wrong  ^\*]q  in  froiiu 

TIh*  <lt*uhiiy  (jf  ihr  hhadow  thrown  by  stone  (le|)end8  chiefly  npon  ibis 
amount  of  lime  this  contains;  hence,  oxalate.'  and  iihosphnte  ^t^ines  nhow 


Km 


- \L  tALctTLi.      Ii&iii<ignipli   by    Ur,   MacKee.      The   [>iitlri)t'«  on 
'i'>nnl  nt'iuvl  colic,      Gent^mi  hmltfj  r\r<n«nt.      n*'r(f<-  i*;n  mttoit 


well,  Whih*  plllr    m  H  ni*'i»l  and  i'\>ti|i  ^toIir^  ;iir  ijuiU'    iiiiii^i  iiitrui^iiablc 

since  their  <k*nsity  ih  approximately  that  of  the  iKniy  tit^rtUCH,     Yet  piii 
uric-aci(!  .stones  are  extremely  rare.     Tit*'  stvcalled  viric^acid  rttones  are 
alnioHf  always  infermin^led  with  oxalates  i»r  c<»vi*red  by  pho.s|>hafc!<. 

An  exj)«'rt  radiographer  may  l>e  deix.njded  it|koii  to  give  an  aecnraie 
diagnosis  of  stone,  both  as  to  si^je,  shaj»e,  numl^er,  and  dinlribntion,  iu 
about  05  [ivr  cent  of  ras<^\s.  Tlie  5  |»it  tvut  of  failnn*s  it*  attributable 
either  to  the  patient  him^df  or  to  the  stum*. 

The  ditficidti*^  in  reference  to  the  p«tic*nt  an: 

(1)  Tlic  presence  of  feet\*i  or  large  amonnt(=i  of  1:^1-  m  mr  ini»'>iiiiu 
(an  onnee  of  castor  «dl  Hhotdtl  l*e  administered  the  niglit  lM-f«irf*  fhf  t*; 
aminatiim,  in  order  to  overcome  thi»t  ditficulty). 

(2)  (Ik^rtity*     It  i-^  the  general  ex|«Ttenee  that  il  n  piiu* m  m«;isiin*5^' 
mure  than  30  cm*  tlirougli  the  aUhimen  a  Hatj.^faetury  radiugraph  in  nut 
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likrK  i*»  U»  tibunrird,  V<'t  tlif  ("n'ort  to  ohijiin  a  ^mmI  jncJurp  Ik  worth 
tvuikiiijj^.  ovpii  ill  ihi^  tJiosi  <iIk%s>  |»utif'n^  fnr  fiiirpriHiii^lv  iifc-iinHr  ncga- 
fivt'A  may  «nTas^i^ln*llly  lie  pnMlm-etl  on  ihi*  iiuist  iiiipiNmiising  mihjecti}* 

(3)  Lack  <if  faU  Souk-  lean  milijects  arr  very  linnl  to  ratIio|^raplu 
Thb  is  probaMy  due  to  tlw  alisrruT  tif  any  fat  as  a  relief  to  the  oiirjinas 
of  the  mure  hhIu]  tis^^ues. 

teterpretation  of  Badiographs,— The  plate  ^houh!  k*  exinnined  with 
the  tilin  tfiwnnl  the  exinniiier.      It  ^lictulJ  eitlier  l>p  |>lare*i  in  a  sjiecial 


Fia.  ^7. — »rrLrTTTP  i  atiiltlii  in    Uh.im  I  m»  ttu,   I'mnt^m*  rATiiicTEfi  ih  Li;rr  Un 

Uif  (aliii^t«*r«  fiml  thr  l-irWml  *pinr»  (tkWtui  vrliirii  dunlrr  Uie  ftdveotitiou*  fwlvic  •IiacI* 
a*».  which  il«  out  «tbuw  »tII  in  tht'  print). 

camera  or  c^xamiiied  agaiiL4t  a  atron|f  lipht,  the  plate  being  held  at  arm's 
lc*iif?th  an*l  .H*irni*what  obliquely.  The  raiJio|fraplier  himself  is  more  oom- 
petent  to  ititcrpret  hin  own  plan.*  than  h  anyone  elaa 


428 


RENAL  AND  URETERAL  CALCULUS 


OeHnin  sliatluw.s  arr  ]M»siHvi*ly  fbnrat-tcristir  of  sl'nur.  8iu*li  ^lia*P 
nws  are  tlirowti  hy  hir<^(:  nlniies  Hllitig  Hh'  n*iuil  |M4vis  aiitl  more  or  less 
assimiing  its  slm|H:%  or  nnilliplt'  stoiR'8,  wiit'llirr  in  the  [lelvis  or  in  tlit* 
iiroter.  Ureteral  stones  nre  always  olilong  if  the  stone  is  large  enough  to 
stiek  ill  the  ureter.  Small,  ahsolutely  nnnid  sliatlows  rnav  represent 
stones  in  the  passage,  hnt  are  much  more  likely  Uy  I'e  protlueeil  by  8ul>- 
stanees  other  tiran  renal  ealeiili.  Among  sneh  snhstanoes  niiiy  Im?  nieiv 
tioiie^l  plilelmliths  in  the  jielvie  veins,  ealejfieJ  s]itifs  in  the  [lelvic  liga- 
ments, caleilird  rne^enterie  glanil:^,  concretions  in  the  ai)i>eiulix. 

Aids  to  Radioscopic  Diagnosis — T!ie  little  rniuidetl  shadows  (Fig. 
87)  whieh  so  eommuiily  appear  in  the  pelvis,  siiiiulatjng  caienli  in  the 
j)elvic  jiortion  of  the  ureter,  are  connnonly  due  to  ealeitied  areas  in  the 
|H/lvie  ligament  or  phlehniitlis  in  the  pel  vie  veins.  They  are  always 
naindeil  (whereas  nreti^-al  ealeuli,  unless  extremely  snialU  are  always 
elongated),  and  usually  cluster  about  the  outer  edge  of  the  jwlvis,  e&- 
p(^eially  almut  tire  spin*"  of  the  ischium,  external  tr*  the  eourse  of  the 
ureter. 

lu  order  to  make  a  diagnosis  it  is,  however,  sometimes  necessary  to 
take  a  seeond  radi(>gra]>li  after  oatheterizatiou  of  the  ureter  with  a  vis- 
ible ureter  eathett-r.  The  visible  ureter  catheter  is  one  into  wliieli  a 
metallic  wire  has  hi'i'n  threaded^  or  whieh  is  coated  with  nietallie  paint, 
or  into  whieli  a  saturate<l  solution  of  argyrol  has  Ihhui  injeeted*  Plate 
\'l  siiows  h<nv  neeessary  tlus  test  may  be  to  the  diagnosis,  even  wdien 
the  supposed  ealenlus  is  in  the  situation  nf  ihe  abdunu^nal  yiortiMn  of  the 
ureter. 

Substitutes  for  Radiography*— I nasmneh  as  cystoscopy  and 
ureter  eatheterisni  form  an  essential  ]Mrt  id*  tlie  diagnosis,  we  need  not 
consich'r  tliem  un<ler  the  head  of  sidit^titntes  for  radi<*graphy.  If  a  radio- 
graph fails  to  show  stone,  and  tlie  juitieut*s  symjitoms  are,  neverthtdess, 
inex|»licalile  on  any  other  fheory  (^xeejrt  the  jiresence  *>f  stone,  there  are 
three  tests  for  con  finning  ta-  rejecting  tin*  <]iagnoHts: 

(1)  The  wax-ti|ipi*tl  catheter. 

(2)  The  n'SiiTiator. 
f.1)    The  llierlic^tftest. 

Tlie  Wax-tipped  Catheter. — The  wax-ti|]|iecl  eatheter  devised  by  Kelly 
consists  of  a  ureter  eatheter  the  tip  of  which  lias  heen  dip]>ed  in  melted 
dentist's  >vax.  This  ti]i  shonld  U*  earefnlly  examinerl  with  a  lutigTiifv- 
ing  glasH  before  tin*  iustrumeut  is  introdneed,  lo  be  stire  it  is  not 
scratched.  It  can  be  omploved  satisfactorily  only  with  the  direct-vision 
cystoscof)e,  and  l>est  witfi  Ktdly's  eystoscojie. 

The  eatheter  is  introduced  into  the  j>elvis  of  tlie  kidney,  withtlrawu, 
and  its  tip  carefully  examined  with  the  magnifying  glass  for  longi- 
tudimil  aeratelies.  If  it  has  touched  a  str^ne  in  the  ureter  r»r  renal  pelvis, 
it  shows  minute  h^nifltudinal  furrows  at  the  point  uf  contact. 


The  pfttiont  had  an  anrioiit  i]rfthr;il  Htrirtiirp  anil  .^ulTerotl  frnrn  vilkiip  himhar 
pain,  whili!  the  urim?  shtiwed  mild  pyelonrfiliritij^  (pii^,  hitctoria,  iin>umiti,  and  casts), 
Ktichoj^raphy  showed  what  appcanil  to  l>e  a  strMie  in  the  u|>per  p^irt  of  the  left  ureter 
and  the  functional  ieaU  (Fig.  43,  p.  H5J)  revealed  deficient  function  of  the  left  kidney. 
Both  pelve,s  were  accordingly  injected  with  arj,^rol  (p.  511)  and  a  radioKraph  (Plate  VI) 
obtained,  which  showoti  botli  pelvea  niKlilateiJ,  the  right  ureU»r  (left  in  plate)  dropping 
nonnally  in  a  straight  line,  while  the  (eft  (right  in  plate)  cnrved  outwarti,  evidently 
atlherent  Uj  the  lower  pole  of  the  kidney,  leaving  the  shadow  of  the  supposed  atone 
luftw^ftn  it  and  the  spine.  The  pyelonephritis  and  the  -slight  fnnctiorial  inactivity  of 
tlic  left  kiilney  (tlue  to  uretfral  a  Ihesions)  were  thma  ;ihown  to  be  dn^  to  infectioa 
from  tlie  urethral  retention  and  not  to  atone. 
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Kelly  has  recently  suggested  that  the  |)osition  of  the  stone  may  l)e 
identified  by  coating  several  centimeters  of  the  catheter  with  wax,  in- 
troducing the  catheter  to  a  known  distance,  and  then  noting  how  far  the 
sorat<?he8  extend  up  the  shaft  of  the  instrument.  Too  much  reliance 
should  not  he  ])laced  u}X)n  such  a  test,  since  suuill  stones,  such  as  re- 
quire this  test,  are  very  mo])ile  and  nuiy  ]k»  multiple. 

The  wax-tipi)c»d  catheter  is  an  uncertain  mciins  of  diagnosis,  since 
the  stone  may  be  in  such  a  position  as  not  to  lx>  touched  by  the  catheter, 
or  it  may  be  covered  with  pus  or  mucus.  IndcHul,  if  the  catheter  is 
passed  several  times  upon  a  given  case,  it  may  be  noted  that  sometimes  it 
is  scratched,  sometimes  not. 

The  Resonator. — Follen  Cabot,  Xewman,  and  others  have  devised 
metallic  bougies  to  be  introduced  into  the  ureter  through  the  cystoscope, 
and  to  the  outer  end  of  which  may  be  attached  rcsomitors  for  the  detec- 
tion of  the  click  when  the  metallic  instrument  encounters  a  stone.  The 
use  of  this  instrument  is  surnmnded  with  obvious  difficulties,  yet  it 
might  conceivably  lead  to  a  diagnosis  in  rare  instances. 

Bierhors  Test.^ — Bierhoff  has  suggested  that  if  the  ])elvis  of  the  kid- 
ney is  distended  with  fluid  by  means  of  ureter  cathetorism,  the  presence 
of  stone  is  disclosed  by  the  resulting  hemorrhage,  which  lasts  for  many 
hours.  This  test  is  surprisingly  accurate,  yet  l)y  no  means  infallible. 
It  only  discloses  renal  calculi ;  it  uuiy  excite  bleeding  from  ulceration 
or  neoplasm ;  and  it  is  ix)ssible  to  confuse  with  it  the  prolonged  bleeding 
which  very  rarely  follows  the  passage  of  the  ureter  catheter.  On  the 
other  hand,  I  have  once  known  this  test  to  fail  when  stone  was  present 
in  the  renal  pelvis. 

Ureter  Catheterism. — The  cystoscope*  sometimes  reveals  a  stone 
protruding  from  the  mouth  of  the  ureter  or  bulging  from  the  ureter 
orifice  into  the  bladder.  It,  moreover,  nneals  tlu*  ])reseuc(»  or  absc^ice  of 
ureteritis,  whether  due  to  stoue  or  not,  as  described  in  ( -hapter  V. 

The  passage  of  a  ureter  cat  luster  may  l)e  interftM-ed  witli  by  stone, 
yet  the  fact  that  the  catheter  will  nut  pass  is  more  often  due  to  other 
causes  than  to  stone,  whereas  even  a  large  ureteriil  ston(»  may  ])eruiit  the 
passage  of  the  catheter. 

The  visible  ureter  catheter  is  (Mn])loved  in  the  diagnosis  of  st/me, 
as  already  suggested ;  but  the  great  virtue  of  catlu^terism  of  the  ureter, 
in  the  presence  of  renal  or  ureteral  stone,  is  tlie  discovery  of  the  func- 
tional capacity  of  the  kidney.  Even  to-day  one  occasionally  see.s  ])a- 
tients  from  whom  ureteral  calculi  have  been  removed  because  they  were 
sliowTi  by  the  X-ray,  when  ureter  catli(4(M-isui  would  have  disclosed  the 
fact  that  the  kidney  above  the  calculus  was  totally  disorganized  and 
should  l)e  removed. 

'  Jnurruil  of  Urology,  March,  1006,  p.  233. 
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Even  wiili  tJio  aid  of  all  tiie  modern  niethr*tls  of  dia^tifKsis  it  is  clif- 
ficiill  to  1)0  eortaiii  wliotlR*r,  in  <>|K^rnlijijj;  fnr  a  rnial  ealniliis,  wo  shall  \n* 
called  njion  to  |)erform  nephrectomy  or  not ;  and  it  is,  thcii»fore,  essential 
to  know  before  the  operation  the  condition  of  UAh  kidiu.^vs  as  regards  in- 
fin'htni  and  fniiftional  eapat^ity,  so  that  Ave  may  he  I'nily  ju?^tifie*l  in 
jierfurmin^,  or  in  refii^^ing  tn  perform,  neplireetomy. 

Exploratory  Operation. —  In  ease  of  gi-vni  emer^^^ntn^  whether 
from  anuria  or  sep.-^is,  tlu  re  may  \tv  no  u|ipartnnity  fi«r  snhmittiug  the 
patient  to  radiography  or  ureter  eatheterism  hefort*  o]K?ration.  In  sneh 
an  event,  one  eannot  he  sure  of  the  position  or  iinniher  of  stonea  present, 
and  therefore  the  op(!ration  shouh!  Ik^-  dit\H*ted  ti>waril  ndieving  the  svir- 
gieal  condition  reganlless  of  I  lie  si  one.  Whatever  n{>c*ration  is  per- 
formed sfionld  nsnally  he  hilateriil,  for  .since  the  symptoms  may  Ik?  shifted 
tjo  the  sonnd  sidti,  the  wrong  kidney  may  he  o|>L*rated  npou  nnkvss  Ixith 
are  cxiKtserl.  Before  nephrepttniiy  is  perfurmt*d,  under  sneli  emergency 
conditions,  tJie  op|x>site  kidney  shoidd,  of  course,  Itc  exixjsecl  and  pal- 
liated. 

The  old-fashioned  oj>eration  of  needling  the  kidney  and  exploring 
all  of  its  recesses  and  the  nrcter,  in  the  vague  ho|x*  of  finding  a  possihle 
stone,  should  Ijc  entirely  replaced  hy  the  motlern  mclhotls  of  precise 
diagnojais. 

DIFFERENTIAL   DIAGNOSIS 

So  varied  is  the  symptomatology  of  renal  calculus  that  it  is  often 
overlcHikcd  entirely,  and  more  often  mistaken  for  some  other  unihnly. 

It  must  he  distinguished  from  other  causes  ui  ahdouiinal  jjaiu  and 
onlie  both  within  (]ms9agc  of  crystals,  pyonephrosis,  tnlterculosis,  liyilro 
nephrosis)  atid  without  the  nrinary  tract  (apt»cudicitisj  cholecystitis, 
vesiculitis,  |>ancrcatjtis,  oo|>huritis).  It  is  furtliermore  to  he  distiu- 
gnishcd  frtuu  such  canses  of  hematuria  as  nephritis,  renal  or  vesical 
neoplasm,  or  tnk^rcnlosis,  etc.»  and  sneh  causes  of  anuria  as  hysteria. 

It  ^vere  a  waste  of  words  to  assemble  in  contrast  here  the  various 
signs  that  cHstiugnish  tht-se  diseases. 

Let  ns  dwell  only  n|rm  thrin?  im|x>Ftant  points,  viz.: 

L  The  |wissilulity  of  *'  renal  ''  colic  without  stone, 

2.   Differentiation  l>etwet*n  stone  and  apjicndicitis. 

^.   THfferentiutioti  of  calenlous  anuria. 

Pseudo-renal  Colic  — I  have  re]Kirted  several  eases  ^  in  which  the 
passage  of  rrystals  or  Idood  chtts  from  the  kidney,  int**stinal  eolic,  and 
vesieiditis  |irecisely  resembled  renal  colic  in  their  sul>jective  symptoms. 
Biliary  and  ap^cnidicular  colic  and  Dietl's  crises  also  simnlate  true 
n*nal    colic,      ^tany   pliysieians   cherish   tlie  delusi(»n   that   siu-h    ]»seu- 

*  TnuM,  Am.  A^soe.  Gm.-Urin,  Surg.,  19l>B,  vol  i. 
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(lo-renal  colics  arc  not  as  intense  as  the  colics  due  to  stone  and  do  not, 
for  example,  require  morpliin.  But  in  intensity  there  seems  little  choice 
between  them.  The  diagnosis  must  be  made  by  the  X-ray  and  ureter 
catheter  and  with  little  regard  for  the  intensity  of  the  paroxysm. 

Stone  and  Api)endicitis. — T'reteral  stone,  arrested  at  or  near  the 
j)elvic  brim,  is  only  one  of  many  conditions  which  is  frequently  mis- 
taken for  appendicitis.  Indeed,  the  inflamed  apjxmdix  may  irritate  the 
ureter,  according  to  Schlesinger,^  to  the  extent  of  causing  red  blood  cells 
to  appear  in  the  nrine,  while  with  stone  the  nrine  may  be  normal  and  the 
symptoms  precisely  those  of  apixjndicitis,  without  tumor.  The  X-ray 
establishes  the  diagnosis. 

Diagnosis  of  Calculous  Anuria.— Anuria  may  be  due  to  many 
causes.  The  terminal  anuria  of  nephritis  (whether  calculous  or  not) 
and  the  acute  anuria  of  nephritis  are  accompanied  by  other  grave  symp- 
toms that  distinguish  them  plainly  from  calculous  anuria.  But  hysteri- 
cal anuria  may  be  quite  confusing.  Thus  Gordon  -  has  reported  a  case 
of  hysterical  anuria  lasting  two  days  and  cured  by  suggestion,  while 
Grenier  ^  saw  a  hysterical  young  woman  through  five  attacks  of  anuria 
lasting  respectively  two,  four,  six,  eight,  and  fifteen  days.  Papin  *  cites 
five  cases  to  show  that  anuria  may  be  the  initial  symptom  of  cancer  of 
the  rectum.    The  diagnosis  requires  radiography. 
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Prophylactic  Treatment. — Prophylactic  treatment  has  already 
been  discussed. 

Palliative  and  Symptomatic  Treatment. — The  patient  suf- 
fering from  renal  calculus  may  require  palliative  treatment  under  the 
following  conditions : 

(1)  During  an  attack  of  renal  colic. 

(2)  During  an  attack  of  calculous  anuria. 

(3)  During  a  period  of  quiescence. 

Treatment  of  Benal  Colic. — The  first  tiling  required  in  renal  colic  is 
relief  from  pain.  The  patient  should  be  placed  in  bed,  hot-water  bags 
placed  over  the  painful  n^gion,  and  such  sedatives  as  seem  required  ad- 
ministered. If  the  attack  is  severe,  morpliin  should  he  given  hypo- 
derm  icallv  with  generous  hand.  Some  couifort  may  \ye  obtained,  if  the 
patient  is  in  vigorous  lioaltli,  bv  placing  him  in  a  hot  bath.  The  pain 
may  Ix*  so  severe  as  to  nHjuirc  the  administration  of  ether  or  chloroform 
to  the  obstetrical  degree. 

In  such  an  emerg(mev  oue  may  introduce  the  ureter  catheter,  hop- 


»  Deutsche  med,  Wochenschr.,  VM),  xxxii,  Xo.  44.  ^  ^/^^  j^^f.^^  1900,  fviii,  289. 

^Jour,  de  rrud.  de  Bordeaux,  1902,  xxxiv.  *  Rev.  de  Gyn.,  lOaS,  xii. 
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lUii  ciflier  f*>  jiiisii  \ur  stdiir  ihjM'k  into  tur  reiiivl  iK'lvis,  oi\  liv  injrcrinp 
iilivi*  oil,  k)  fuse  its  piUSHagt*  into  thtj  lihuldcr;  but  Hicsr  ('X]n»iliriits  hh* 
very  rarely  sticcea^fiil,  since  the  stone  is  grasped  so  tirmlv  hy  tlie  urt^tor 
tlmt  the  eat  I  Jeter  eiuiiiot  pass  it  and  eanrn>t  push  it  upw^u'd. 

Even  if  the  e*>lir  last^  fer  several  day.s,  the  patient  may  still  lie  siilv 
mitted  to  palliative  treatment,  uml  the  oji]¥>rtunitv  may  Ik?  taken  to 
prfxnire  a  railiogra|>h  ami  to  ]x'rfnnu  ureter  eathetcrism  so  aa  to  l»e 
ready  for  snrgieai  treatiiifnt  if  it  is  eallfd  for. 

In  the  meanwhile,  every  drop  «^f  urine  passed  should  l>e  collected,  so 
that  the  presence  of  anuria  mav  \\q  not(*d  ;  atid  if  anuria,  whether  hi- 
lateral  or  unilateral  (as  shown  hv  the  iiivter  catheter),  h  present  this 
should  be  considered  the  main  issue.  In  the  aKsenee  of  anuria,  the  piiin 
may  Ifo  palliated  until  it  ceases.  As  the  pain  lessens^,  the  patirut  and  his 
attendant  ahonld  \>v-  warned  to  watch  for  the  stone*  If  the  point  of 
nuixinnnn  tenderness  remains  statiouarVy  it  may  he  inferred  that  the 
stone  is  imniobite;  hut  if  the  ])ain  aH<l  tenderness,  Ix'ginnin^  in  the  loin, 
work  gradually  down  the  ahdomen  and  tinally  cease,  after  eausin|^  fre- 
quent and  painfid  urination,  it  may  he  assiiriied  tliat  the  stone  has 
passed  into  tlie  hhidder,  wh(*re  the  cystoscope  will  reveal  it,  and  whence 
it  will  usually  he  eject t-d  spoutaneonsly. 

Whether  the  stone  passes  or  not,  the  surgeon  shnidd  explain  to  hia 
patit^nt  that  other  stoues  may  l>t*  present,  and  shnuld  insist  that  a  radio- 
graph l>e  taken  at  the  curliest  opportutdty,  in  order  to  determine  this 
]Knnt.  Unless  this  lie  done,  the  ]>atient  is  hliudly  exposed  to  all  the 
eomplieations  tif  renal  stone  and  is  deprived  of  his  safest  upiK*rtunity  of 
avoiding  theuL 

If  the  radiogra|>h  sliciws  that  stones  are  present,  after  the  cessation 
of  the  CI  (lie,  the  course  of  treatment  is  detcruiiiKMl  accordinf^  to  the  con* 
sideratioiTs  laicl  down  lielow. 

Treatment  of  Anuria — Until  witliin  the  last  few  years  the  treatment 
of  calcnhjus  anuria  has  lx*en  ex|x?ctant  and  the  mortality  75  ]wt  ct*nr 
(.Morris).  It  lias  heen  the  custoiu,  and  still  is  the  practice,  of  many 
jdiysicians,  to  stjuid  hy  and  wateli  the  ease,  dehnled  hy  the  ahsenee  of 
uretuie  syniptorus,  and  misguided  hy  an  otTiisioiud  sp<tntaneons  recovery, 
until  sudden  intense  uremia  ehjses  the  scene  or  summons  the  surgeon  ttx> 
late. 

Such  a  course  of  action  cannot  be  too  heartily  condemned.  Morris 
states  that  **  so  useless  is  medicinal  and  exjiectaut  treatment  that  I  have 
refused  to  atteml  consnltati^ms  in  cases  of  culculous  anuria  unless  I 
ha%^e  permission  heforehauil  to  ojK'rate  at  tmce  if  I  think  the  case  suit- 
able," Such  shrHiM  Ive  the  attitude  of  every  surgeon.  Though  the  pa- 
tient and  his  family  luay  jK^nuit  themselves  to  be  bliTided  to  the  des^ierate 
natnn*  of  this  condition  by  its  symptomless  progress,  the  physician  can- 
not afford  to  eountenanL»e  delav. 
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Yet,  in  view  of  the  fact  that  calculous  anuria  is  not  likely  to  ter- 
minate fatally  before  the  fourth  or  fifth  day,  and  may  terminate  at  any 
time  in  spontaneous  recovery,  it  is  advisable,  during  the  first  forty- 
eight  hours  of  the  attack,  to  attempt  to  dislodge  the  stone  by  adminis* 
tering  large  quantities  of  water,  by  using  gin  as  a  stimulant,  and  by 
attempting  ureter  catheterism.  But  if  the  anuria  is  not  relieved  on  the 
third  day,  or  if  the  patient  is  not  seen  until  that  time,  no  further  palli- 
ative measures  should  be  countenanced.  Immediate  operation  should  be 
insisted  upon,  although,  if  the  patient's  condition  permits,  time  should 
be  taken  for  radiography. 

Treatment  During  a  Period  of  Quiescence. — Patients  known  to  possess 
renal  calculi  \vhich  are  not  causing  symi)tom8  fall  into  two  classes : 

(1)  Patients  who  have  not  passed  the  ureteral  calculus  that  has 
caused  a  colic. 

(2)  Patients  whose  renal  calculi  have  remained  silent  in  the  pelvis 
until  they  have  attained  a  great  size  and  have  caused  grave  pyelo- 
nephritis or  pyonephrosis. 

The  treatment  of  the  two  conditions  is  different.  If  a  ureteral  cal- 
culns  having  caused  a  renal  colic  remains  in  the  ureter,  and  radiography 
shows  tliat  its  transverse  diameter  d(X)s  not  exceed  1  cm.  or  1.5  cm., 
every  effort  should  be  made  to  encourage  its  passage.  The  patient  should 
drink  as  much  water  as  })ossil)le,  and  attempts  may  he  made  at  oil  in- 
jecticms  through  the  ureter  catheter,  though  these  usually  fail.  Fully 
one  half  of  such  calculi  pass  siK)ntaneousIy,  however,  and  one  may 
properly  await  their  discliarge  for  fully  six  months. 

If  a  radiogra})h  is  taken  from  time  to  time,  and  sliows  that  the  stone 
is  moving  downward  toward  the  bladder,  tliis  is,  of  course,  an  encour- 
aging symptom,  while  the  recurrence  of  colics  and  iuiniobility  of  the 
stone  discourage  deh^y.  Precisely  how  long  one  should  wait  in  any 
given  case  must  be  decided  enij)irically.  If  the  stone  is  2  cm.  or  more  in 
width,  it  will  probably  not  pass,  and  dangerous  conij)lications  may  Ikj 
jirevented  by  early  oj)eration ;  but  if  the  })atient  with  (piie.scent  stone  is 
of  the  other  ty{)e,  with  a  large  stone  in  a  su})purating  kidney,  while  he 
may  go  for  years  without  grave  syiu])toius,  he  is,  nevertheless,  in  a  state 
of  unstable  equilibrium,  carrviug  about  within  him  a  sej)tic  focus,  the 
source  of  probable  infecticm  to  the  other  kidney,  and  a  deteriorating  in- 
fluence uj)on  his  whole  ecouoiuy.  He  may  at  any  time  fall  a  victim  to 
an  acute  process  in  the  kidnov  or  to  a  general  sej)ticemia,  and,  like  the 
patient  with  a  smoldering  appendix,  he  should  be  urged  to  operation. 
There  is  only  one  exce})ti(»n  to  this  rul(»: 

If  l>oth  kidneys  are  full  of  cnlculi,  one  may  well  hesitate  to  operate, 
fearing  that  the  surgicjil  risk  is  greater  than  the  risk  of  the  disease;  al- 
though, even  in  this  insfanc(»,  if  ureter  catheterism  shows  one  kidney 
to  be  functionating  fairly  well,  it  is  wiser  to  operate  upon  this  organ  and 
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then,  after  a  suffieieiit  time  has  elaps^ed  to  i>tn'yiit  it  to  resume  its  func* 
tion,  upon  tlie  other.  If  both  kidners  are  functionating  fairly  well, 
bilateral  neplirnlitliotomy  is  perniisi^ible. 

Radical  Treatment. — Under  al!  other  eonflitions  except  those  citec] 
abo\'r%  renal  r*aleii!ns  require;^  operative  treatiuent. 

The  Treatment  of  Calculous  Pyelo-nepkritis. — Renal  suppuration  due 
to  stone  may  be  only  one  degi"ee  lorn  Icnign  in  appearance  and  le^s  malig- 
nant in  reality  than  annria,  Snp]niratiou  can?ied  l»y  eaknilus  earuiot 
be  overeorae  Ijy  any  medical  or  hygienic  treatment,  Tnle^ss  the  stone 
ean  be  passed  otf  spmtaneously-^au  outeome  to  the  last  degree  iinprol> 
able  111  suppurating  eases — it^s  growth  is  fostered  by  secondary  phos- 
phatic  de]iosit,  while  the  irritation  it  provokes  in  turn  feeds  the  renal 
suppuration.  Palliati%'e  treatnjent  is  futile  except  as  a  preparation  for 
the  knife. 

Fyonephntsis  and  perinephritic  abbess,  w^hetlier  calculous  or  not-, 
reipiire  radicid  surgery. 

Methods  of  Radical  Treatment — The  radical  treatment  of  nnial  and 
nreteral  calcnlus  consists  of  three  ojierative  prrK?edures:  neplirolitbot- 
oniy,  nephr«*toniy,  and  neplirectoiny.  Xeplirolitliotomy  (pyeloUthot- 
omy  or  ureterolithotoniy)  is  incision  of  the  kidney  (jielvis  or  ureter) 
for  tlie  purpose  of  extraefing  a  stone.  The  term  has  been  n:*i*trieted  to 
ojierations  jierfornied  uixai  the  asetilic  kidney,  to  ilistinguii^h  them  from 
nepbrotoniy  performed  upon  the  su]i[>urating  kidney.  This  distinction 
is  valuable  from  a  snrgic^al  jioint  of  view\  The  term  nephrolithotomy, 
therefore,  w^ill  Ijc  employed  to  designate  extraction  of  a  stone  from  a 
uonsuppnrating  kidney,  \vli\U*  nt'|ihroto!ny,  in  this  connection,  will  im- 
ply lithotomy  of  a  8iiji|iurati!ig  orgcin. 

Indication  for  Operation, — The  general  indication  for  o])eration  is  the 
present  uf  a  stout!  tou  birge  to  jiass  down  the  ureter.  If  the  calculus  is 
toH  large  to  ]iass  of  itself  it  must  be  removed  by  the  surgeon.  In  the 
preceding  paragrai)hs  tlie  moilifying  cireumatanees  have  been  diseusised 
— ^tbe  delusive  nutnre  of  the  calm  succeeding  a  renal  colic,  the  imperative 
necessity  for  o|>c*ratiMU  during  anuria,  the  futility  of  delay  whether  the 
kidney  is  suppurating  or  not. 

The  general  mortality  from  nephrolithotomy  and  ureterolithotouiy 
does  not  run  alx»ve  -  jxu'  cent  or  4  [ler  cent.  Its  discoinforts  are  uiin- 
imah  The  distrt^sa  so  frequent  after  vesical,  pelvic,  and  intestinal  o|>- 
erations  uee<l  not  be  anticipated,  and  the  discomfort  of  lying  in  Ix-d  for 
about  two  vH'^^ks  is  almost  tlie  sntn  nf  t\w  cruivtd essence.  Such  a  pri>s- 
peet,  %vitb  ils  assurance  of  future  siifcty,  its  hwk  of  present  dtniger, 
and  its  nniuijHirlant  disn^mforls^  f*uhvrighs  si  sinirle  renal  colic,  and 
is  not  fur  a  mnuu^nf  tr>  be  t'cijiipart'd  witb  ihe  progressivr  uusafety  and 
discomfort  to  which  a  patient  sulijects  himself  by  refusing  operation. 

The  advantage  of  early  o|ieration,  before  the  kidney  becomes  in- 
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focted,  is  still  further  enforced  by  the  relative  mortality  of  nephro- 
lithotomy, nephrotomy,  and  nephrectomy.  Nephrolithotomy — the  re- 
moval of  a  stone  from  an  uninflamed  kidney  or  ureter — has,  as  remarked 
above,  a  mortality  of  2  per  cent  to  4  j)er  cent.  Xephrotomy — the  in- 
cision of  a  septic  kidney — has  a  mortality  of  20  per  cent  to  25  per  cent, 
while  the  mortality  of  nephrectomy  in  like  conditions  runs  from  80  per 
cent  upward.  Add  to  this  the  mortality  of  nephrotomy  for  calculous 
anuria  (50  per  cent),  and  the  conclusion  is  obvious  that  the  patient  who 
refuses  surgical  relief  while  the  kidney  is  yet  uninflamed  spurns  a  com- 
paratively safe  and  sure  cure  and  subjects  himself  to  a  disease  which, 
apart  from  its  other  dangers  and  discomforts,  iiuiy  at  any  moment  bring 
him  to  a  critical  condition  of  renal  obstruction  or  suppuration,  from 
which  he  can  only  escajK)  by  submitting  to  an  oiK'ration  many  times  more 
dangerous  and  distressing  than  the  one  he  seeks  to  avoid. 
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Number  and  Shape*^— Single  caknili  are  gc^nerally  rounded  or  ovoidal 
in  nhape  (  Fi^s,  TM,  77,  78,  71* ).  When  a  ealeulus  is  lUHisiially  duiiijatetl 
it  is  su^«iTi*slive  (»f  tlu?  iiiTseiieo  of  sseveral  niielei  or  uf  a  foreign  IknIv, 
Caleuli  formed  alinnt  feirei«;n  iHidiei^  are  alwavs  phosphatie  (Fig.  122). 
^lidtJ|>le  eaU*uIi  are  usually  [ihctsjihalie,  less  fivc|ueuny  urates^.  In 
general,  their  number  iR^ars  an  invej'se  relalinn  tn  their  size.     When  few 

in  number  tbey  inHnence  one  an- 
other's shajve  and  giow  to  Ix?  many- 
sided  rather  than  rounded  (Figs. 
80,  81).  Hence  when  a  stone  pasiM:^d 
yjKMitaneonsly  jireseulis  one  or  more 
flat  sides  or  faeets,  the  presence  of 
othc3r  stones  in  the  bladder  (or  kid- 
ney) nuiy  he  inferred. 

Fantastic  dnndjlxdl  and  other 
Bhajies  are  assumed  by  encysted  cal- 
cnli  (Fig.  SS\,  jairt  of  the  stone 
taking  the  shape  of  the  pocket 
which  containH  il,  while  the  remain- 
der protnnles  irregularly  into  the 
vi>sical  <^avity. 

Size.— Partly  on  account  of  (lie 
infre<|ueucy  of  stone,  partly  on  ac- 
count  of  the  surgcnrn's  oninipre^i- 
ence,  large  stones  are  rarely  seen  in 
thh  day  and  in  this  eountry.  The  largest  stone  in  my  collection  weighs 
13  ounces.  Dr.  Th^anas  Smith  *  removed  a  stone  weighing  24^  ounces, 
and  Lieutenant-Colonel  Bainker  ^  one  weighing  25  ounces.  Both  were 
I>hospha(ic, 
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Spontaneous  Fkactuke  * 

Spontaneous  fracture  is  apparently  due  to  long-continued  dilution  of 
the  urine,  which  weakens  the  colloidal  framework  of  the  stone  sufB- 
ciently  to  permit  it  to  break  into  pieces.  This  rare  phenomenon  has  been 
taken  advantage  of  by  the  purveyors  of  various  lithia  waters.  The  claim 
that  any  water  or  drug  will  infallibly,  or  even  probably,  cause  spon- 
taneous fracture  of  stone  is  not  based  on  any  very  good  theory,  and  is  not 
supported  by  experience.  Moreover,  when  the  calculus  does  break  it  is 
not  to  be  expected  that  all  the  fragments  will  be  expelled.  One  or  more 
remain  in  the  bladder,  and  around  these  as  nuclei  new  stones  will  form. 
Almost  all  the  reported  cases  of  fracture  have  occurred  in  pure  uric-acid 
calculi. 

Symptoms 

There  is  no  symptom,  no  set  of  symptoms,  absolutely  and  invariably 
pathognomonic  of  stone  in  the  bladder,  except  the  physical  signs  elicited 
by  the  surgeon's  examination.  Yet  there  is  a  certain  group  of  symp- 
toms which  is  very  suggestive  of  stone.  Chief  among  these  are  fre- 
quency of  urination,  pain,  and  hematuria,  occurring  by  day  and 
increased  by  exercise. 

Frequency  of  Urination  and  Pain.— The  pollakiuria  and  uri- 
nary pain  due  to  stone  are  usually  intense.  They  appear  early  in  the 
disease  and  are  the  patient's  chief  complaint  from  beginning  to  end. 
The  characteristic  distress  is  absent  during  the  night  while  the  patient 
lies  quietly  on  his  back,  and  during  the  day  so  long  as  he  is  still.  But 
every  jolt  induces  spasm.  When  walking  the  patient  moves  slowly  and 
gingerly,  almost  on  ti})toes.  Kiding  over  a  rough  road  or  in  a  railroad 
train,  or  even  walking  downstairs,  is  misery.  The  pains  are  situated 
chiefly  in  the  glans  penis,  along  the  j)en(lulons  urethra,  and  in  the  jx^ri- 
neum.  The  desire  to  urinate  is  quite  irresistible.  Such  is  the  distress, 
sometimes  mild,  sometimes  severe,  caused  by  the  mere  presence  of  the 
stone.  As  a  result  of  some  extra  exertion  or  an  acute  infection,  the  pa- 
tient, from  time  to  time,  has  what  is  known  as  a  fit  of  the  stone.  During 
this  time  his  pains  are  greatly  intensified,  lie  may  have  to  urinate  as 
often  as  every  ten  or  fifteen  minutes  day  and  night,  so  that  he  spends 
his  time  in  one  long  spasm. 

As  the  stone  grows  larger  and  the  cystitis  more  intense  these  parox- 
ysms become  more  and  more  frequent.  They  exhaust  the  patient's 
strength,  and  during  them  1h^  resembles  a  woman  in  the  second  stage  of 
labor.     In  children,  prolajjso  of  the  rectum  and  involuntary  dofoeati<m 


•  Cf.  Englisch,  Archiv  /.  klin.  Chir.,  1905,  Ixxvi,  and  Kasamowski,  Folia  Urologica, 
1909,  January. 
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are  eommnri  results  of  this  straining;  while  adiilts  oomplain  of  heni- 
orrlioitls,  pass  blood  by  the  rectum^  and  during  tlic  paroxysms  suffer^ 
from  nnavoiflabb  cscajje  of  intestinal  flatus  and  often  of  fecca     When 
there  is  considerable   prostatic  hypertrophy  or  the  stone  is  encystod, 
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there  is  less  tendency  to  pain,  so  that  even  with  ititcnse  cystitis  the 
paroxysms  may  lie  neither  frequent  nor  severe. 

Exceptionally  the  pain  is  absent  or  noetnrnal  iu  the  aljsence  of  pros- 
tatism. Thns  my  two  most  recent  litlmlapaxies  were  performed  on  men, 
one  of  whom  had  never  liatl  any  pain,  ihooglj  horseback  riding  made 
him  blwd  (  FiiT,  St>),  while  the  other  had  more  pain  when  lying  down 
than  wdien  sitting  np»  Both  had  larire  acid  stones,  the  latter  \^^ighing 
41  gni. 

Hematuria. — ^Ilematnria,  like  the  eharacteristic  j^iiin,  is  tranmatie 
in  origin,  and  is,  during  the  first  stages  of  the  diseastv  only  aronsed  by 
some  jolt.  It  is  nsually  associate*!  with  ]»ain,  and  the  hcrnorrlmge, 
though  profnse,  is  usually  short-lived.  Later  in  the  disease  the  perpetual 
straining  due  to  cystitis  may  make  the  hematuria  quite  continnous. 
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Stoppage. — Sudden  stM]»jmge  c»f  ilie  urinary  stream  is  a  symptom  of 
stone  which  is  iR.Tuliiirly  characteristic  though  not  very  comniotu  It  is 
caused  by  the  stone  rolling  into  the  vesical  orifice  and  plugging  it  like  a 
luiU-valve.  Striking  cases,  like  that  of  Sir  Henry  Thompson,  whose 
patient  could  urinate  only  while  lying  on  his  back,  are  most  uncommon. 
Prostiitics  with  stone  do  not  show  this  symptom,  and  it  may  be  caused 
by  prostatic  or  vesical  tumor. 

In  children  certain  special  symptoms  are  associated  with  stone,  nota- 
bly  priapism  and  a  tendency  t^>  puU  at  the  prepuce. 

Certain  reflex  pains  in  the  back,  testicle,  etc.,  are  among  the  in- 
frequent symptoms  of  stone  in  the  bladder;  they  are  due  to  prostatic 
irritation. 

CODRSE    OF    THE    DlSEASE 

Although  a  stone  may  lit!  tpiicsceiit  in  the  bladder  for  jiiauy  months, 
it  usually  excites  infection  before  lung.     There  iriay  be  a  histnry  of  reual 


VUi.    '»l*  —  i    NORMOV»    VESICAL   CALrtLirS  IN    A  Clfll^D,       GUe    of    Dr.    C"hHWfJO<L 

Radiograph  by  Dr.  BlftcKeeu 


colic  or  of  the  introduction  of  some  foreign  substance  into  the  blarlder; 
there  may  be  a  long  history  of  chronic  cystitis,  or  there  may  be  no  sugg^- 
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tion  of  how  tlie  stone  begau.  Tliciu  aiter  a  loiig^T  or  shorter  tiTne,  ap- 
fx^ar  the  i'hiinit'teristi*'  dysiiria  and  ht.^iiiixturin,  iiiorc^  or  less  clearly 
marked.  Later,  if  I  hero  is  no  cystitis  already,  infection  occurs,  and 
leads  gi*adna]ty,  by  rei>eateil  attacks  of  greater  frequency  and  intensity, 
to  the  jx;rj)etual  spasm  described  abo\^e. 


Diagnosis 

Every  case  of  painful  or  hemorrhagic  evHtitis  shoubl  Ix*  examined 
for  stone,  Ahhongh  the  suhjcetive  symptoms  just  described  may  Im_»  ab- 
solutely characteristic,  in  most  castas  they  are  confused  and  ill-described 
by  the  patient. 

Soimding  or  Searching:  for  Stone, — ilaiiy  different  ways  have  t»een 
suggested  to  prove  tlie  existence  yf  st<MH>  in  the  blafldcr.  Among  these 
the  cystoseope  and  the  X-ray  have  grown  in  favor  of  late. 

The  former  is  the  instrument  td"  elioici'  fur  this  exauunatiou*  since 
through  it  we  uuiy  exi^eet  a  complete  tliagnosis  both  as  to  stnue  and  as  to 
any  oilier  condition  that  may  \k*  mistaken  for  stone  (PI  I ), 

Radiography  is  singidarly  inaccurate  in  the  diagu<jsi.s  of  bladder 
stones,  ,  I  have  s*?en  thrtx*  cases  in  which  they  were  ovcrh Hiked. 

If  the  eysto8co|)e  is  not  at  hand,  a  fairly  accurate  diagttosis  of  stone 
may  he  made  with  the  searcher.     The  liest  im^trunient  is  that  of  Thonip- 


I 
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son  (Fig.  i)l  )♦  The  additi«)n  of  a  sounding-board,  a  8tethosco]K\  a 
microphone,  or  a  wax  covering  only  detracts  from  tlie  siinplicity  of  tlie 
ojjeration. 

To  search  for  slom%  the  patient  is  jilaccd  upim  a  table  ttv  a  firm 
couchi  lying  u[M>n  his  back,  with  the  shoidders  low  and  the  pelvis  raised 
upon  a  liair  cushion  or  some  other  s*ilid  sujjport,  so  tluit  it  may  l>e  sev- 
eral incbes  higber  than  the  shouhicrs.^  The  thighs  and  legs  are  ex- 
tended and  lie  flat.  The  bladder  should,  when  |x>ssib!e,  contain  aliout 
100  c.e.  of  warm  boric-aeid  solutiom  The  difhculty  i^  not  to  recognize 
the  stone  when  it  is  touched^  but  to  touch  it  at  all  if  the  Idadder  is  capa- 
cious;  for  it  may  elude  all  search  when  the  bladder  is  full,  and  may  lie 
coverecl  by  tlie  loose  folds  of  the  viscns  and  out  of  reach  when  the  Tdad- 
der  is  empty.     Hence,  not  less  than  100  unr  more  than  I7'v  c.c  of  fluid 


*  If  the  stone  h  movaf)le  and  the  bladder  conbiins  fluid,  wlirn  the  pelvis  is  rai^H-d 
hipher  than  the  Hhoulders  the  »ione  will  roll  away  from  the  tt-iider  neck  of  the  ttladder 
and  vent  at  the  fumtus  behind  the  tng<ine^  where  it  is  m<»»t  eit^ily  found, 
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should  be  injected.  Tt  ia  best  not  to  make  the  examination  during  a  fit 
of  the  stone;  but  if  the  bladder  is  excessively  irritable  or  the  patient  is 
nervous — and  particularly  for  a  second  search  after  one  negative  ex- 
ploration— it  is  wiser  to  use  general  anesthesia  and  cystoscopy  than  to 
risk  failure  without  it. 

The  searcher  is  introduced  in  the  same  manner  as  the  cystoscope. 
When  the  heel  of  the  instrument  enters  the  bladder  it  should  be  car- 
ried gently  down  the  inclined  plane  formed  by  the  base  of  the  bladder 
until  arrested.  Most  often  the  stone  will  be  struck  at  this  point.  If 
not,  then  the  toe  of  the  searcher  should  be  gently  rotated  as  far  as  it 
will  go,  first  toward  one  and  then  toward  the  other  side  of  the  blad- 
der. Next,  the  searcher  is  drawn  forward,  well  inclined  to  one  side,  and 
by  rotating  the  cylindrical  handle  gentle  taps  are  given  to  the  wall  of 
the  bladder  along  the  entire  side  as  far  forward  as  the  instrument  can 
he  drawn.  It  is  then  slid  back  to  the  fundus  along  the  course  it  has  just 
traversed.  This  double  passage  is  repeated  on  the  other  side  of  the 
bladder.  Next,  the  l)eak  of  the  sound  is  reversed,  and  the  floor  of  the 
bladder  is  swept  by  to-and-fro  lateral  motions  of  the  tip,  as  it  is  brought 
forward  to  the  vesical  neck  and  carried  back  again  to  the  fundus.  If 
encysted  or  adherent  stone  is  suspected,  the  fundus  may  be  more  fully 
examined  by  flexing  the  thighs  to  relax  the  abdominal  muscles,  and 
sweeping  the  bladder  with  the  sound  while  counter  pressure  is  made 
above  the  pul)es. 

Shouhl  a  stone  be  touched,  the  bulbous  tip  of  the  searcher  passed 
over  its  surface  will  indicate  whether  it  is  rough  or  smooth.  The  char- 
acter of  the  cli(*k  produced  by  tapping  the  stone  gives  a  clew  to  its  com- 
IH)sition,  a  dull,  low-pitched  sound  iiulieatiug  a  soft  stone,  ])robably 
phosphatic,  while  a  clear,  high-pitched  click  indicates  an  acid  stone. 

To  ascertain  the  size  of  the  stone,  the  tip  of  the  searcher  is  tapped 
along  its  surface  from  one  end  to  the  other,  and  the  distance  traversed  is 
estimated  roughly  by  the  length  of  shaft  introduced  or  withdrawn. 

The  number  of  stones  ])resent  cannot  l)e  very  accurately  made  out. 
If  the  searcher  clicks  to  one  side  and  then  to  the  other,  two  stones  may 
be  assumed  to  be  present ;  and  if  at  the  beginning  of  litholapaxy  a  stone 
gras}>ed  by  the  lithotrite  can  Ik?  made  to  click  on  one  or  both  sides,  there 
are  two  or  three  stones  present.  Xo  accurate  calculation  can  be  made 
beyond  this  except  by  cystoscopy  or  lithotomy. 

The  operation  of  sounding  should  always  be  terminated  by  an  in- 
stillation or  irrigation  of  nitrate  of  silver,  and  if  the  patient  is  much 
irritated  he  should  be  kept  in  bed  for  a  day  or  two  thereafter.  The 
surgeon  should  not  hesitate  to  desist  without  having  reache<l  an  abso- 
lutely satisfactory  conclusion,  for  the  most  skillful  surgeons  have  failed 
to  find  stone.  If  the  searcher  alone  fails  the  examination  may  be  com- 
pleted under  general  anesthesia  with  searcher  and  aspirator  or  cys- 
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toscope,  in  which  caso  tlie  patient  should  he  prepared  to  undergo  imme- 
diate oix^ration  if  the  stone  is  found.  If  he  will  not  accept  this 
alternative,  he  may  be  given  palliative  treatment,  the  ix)ssiblo  presence 
of  stone  being  always  kept  in  mind,  until  either  his  improvement  shows 
that  stone  is  not  present,  or  the  {K^rsistence  of  his  symptoms  forces  him 
to  accept  oi)eration. 

If  IS  an  psschlUd  pari  of  the  diagnosis  of  vesical  stone  to  suspect  and 
examine  for  renal  and  tireleral  stone. 

Prognosis 

Unless  the  stone  is  small  enough  to  be  viable  through  the  urethra, 
there  is  only  one  })rognosis — it  will  certainly  remain,  and  the  symptoms 
will  inevitably  grow  more  st^vere  until  it  is  removed  by  o{)eration. 

Treatment 

The  treatment  of  stone  in  the  bladder  is  ojx^rative.  The  choice  of 
operation  dei)ends  in  s(mie  measure  ujxm  the  patient's  requirements,  in 
souie  measure  uj)on  the  surgeon's  skill. 

We  need  discuss  only  three  operations — viz.,  litholapaxy,  perineal 
lithotomy  (or  litholapaxy),  and  suprajnibic  lithotomy.  Lithotrity  is 
dead,  having  disaj)i)eared  from  surgery  as  its  brilliant  child  and  suc- 
cessor, litholapaxy,  estal>lished  ils  claims.  Similarly,  jK^rineal  litliol- 
apaxy  has  replaced  the  lateral  oj)erati(ni  and  all  other  devices  for  ex- 
tracting large  stones  through  the  jxTincuui. 

The  g(»neral  surgeon  who  interferes  l)ut  rarely  with  the  bladder  can- 
not fail  to  j)refer  the  gimerous  drainage  and  clear  field  afforded  by  the 
suprapul)ic  operation.  On  the  other  hand,  the*  surgeon  who  has  lK*en 
(*ducat(Ml  in  tiie  <left  maneuvers  of  lithohi])axy  will  subject  almost  every 
case*  to  that  o|)(»ration.  If  \\w  statistics  of  tli(»  two  ojK»rati<ms  are  not 
identical,  th(»v  are  e(|ually  good  in  this  rcs]K'ct  at  least:  the  surgeon  who 
is  unskilled  in  litholapaxy  will  have  a  higher  mortality  and  more  com- 
plications from  that  (^MTation  than  from  sini])le  suprapubic  cystotomy, 
whih'  the  skilled  lithotritist  will  l)e  ahle  to  assure  liis  patients  more  rapid 
and  c<nnfortal)le  cure  than  tli(»y  could  expect  fn»ni  lithotomy,  with  al)So- 
lutely  Uii  danger  of  death  in  ])ro|M»rly  sehn'ted  eases.  In  short,  the  situa- 
tion may  Iw  snninied  up  as  follow^:  Sui>njjmhir  lithotomy  exposes  the 
patient  ttt  more  (Innf/rrs  nnd  Ifieonrehlcnrts  fhftn  (l(frs  lifholaimxif.  Yet 
lithotomi/  is  appropriate  to  all  eases,  whirh  llfhola paxij  is  not;  while 
litholapa.rii  retpiires  a  sfn'rinl  traininf/.  irhleJi  lifhofomi/  does  not. 

Sup}>osing  a  snrgenn  ecpially  skilled  in  all  these  oi>erations,  he 
may  In*  exjH'eted  \i)  sel(»et  his  o|K»ration  according  to  the  following  in- 
<Iieations: 
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For  rhiJdn  n,  wIh>h'  iiniiira  uiil  lakr  :i  Hi  F,  srnnMl,  lititolii|uixy ; 
•>ther%vij*i*  ^ltp^l]•ul^i^  lithf»toiiiy. 

For  //Tos/a/iV^,  suprapubic  litliotoiny  arul  [lros!lUtcK^l4llIly  in  ono  or 
two  stagies. 

For  caseH  with  grave  strlcturt^,  perineal  litliotomy* 

For  Mcculaifd  hladderft,  i^viprapiihic-  rttlir»t4>it)7. 

For  nist^s  rftfuiriftfj  tjnod  draluaffe^  such  as  hnvo  Bpvero  pyplonepliri* 
tig,  nnn>i)tr(i]lnl)U*  aiiirn«iuiafal  cvHtitis,  nr  prnHtatii*  nlKSc'ess,  |»erineal  or 
«upraptibic  lithotomy. 

All  oilier  ernes  may  Ik?  submitted  t4i  litholapaxy.  Very  largr  stones 
are,  however,  l)f*tter  cut  for  than  crut^btML  1  luiv«*  not  stv^n  a  !*ti»nr  90 
hard  it  ccinld  not  be  trrualied  with  a  Chismore  jiercussion  lithotrite,  or 
with  the  ordinary  litb<*trite  tapjied  by  a  hammer, 

Ee»uJt»*^Lithutouiy,  as  we  have  saitl,  apjieals  to  the  general  Bur- 
geon. Lithobipaxy  is  as  siirBy  if  eantrolled  by  subsequent  eystoacopy. 
As  to  mortality,  we  have  on  our  oflSce  i^eeord:?  170  lifh^tlapaxies,  without 
a  Singh*  deaih  in  a  i>atienr  under  iiixty 
Vf^rs  of  age.  Though  lithotomy  is  ex* 
tn*mely  stafe,  fbls  \s  saf<»r.  Mnrcnvi»r,  the 
average  eonvul<:*wx*nee  fn>m  litholajmxy  is 
shorter  by  a  week  and  int^^nnparahly  more 
comfortable  than  that  from  lithotomy. 


FOREIGN    BODIES    IN    THE 
BLADDER 

Bejiides  the  foreign  bodies  '  which  find 
their  way  inti»  the  bladder  through 
woundi^,  or  eome  down  the  ureters  ( rc^iial 
caleuli),  a  ho^t  of  8ubHtnn<'e.s  hav^e  U^en 
eiiconntitred  in  the  bladder  introduced 
through  the  urt*thra.  All  imaginable  ar- 
licb*s,  i^Uidi  as  pins,  lit-ad-s  >f*>nes  pieces 
of  straw,  heads  i>f  grain,  glass  tubing,  pi|>e 
stems,  t»c*nrils,  portions  nf  rbalk,  wax,  «*t(\, 
havi*  lM*«»n  found  in  the  male  bladder,  in- 
trodncal  there  through  the  urethra  tinder 
the  irifluencv  of  mj»rbid  erotic  fancii*H.  Tii 
this  way  substances  of  every  eonceivablr 
dt^flcription  which  the  i>rifii*e  of  the  ure- 
thra will  ailmit  an*  introdne*Ml  inti}  the 
canal  and  agaiti  extracte<j,  until»  on  some 
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tosc*ope.j  ill  wliifli  rn^?o  thf  paliuut  should  Im*  ]»rc'i«arr^l  tn  inidrri^o  inimt^ 
cliwte  t>])f'rul  inii  if  \Uv  sltnic  ij*  foiiinl.  If  lie  will  iu*{  ;i<*cr|it  iIjis 
altc^rnative,  he  inny  ha  given  |mlli«ti\T  trt'atirient,  the  possibh^  pn^seuce 
of  stone  heing  ahvavs  kept  in  niind,  unlil  either  his  iiiiprovement  shows 
that  stone  is  not  present,  or  tlte  ^lerKistence  of  Ins  sviiiptiJiiifi  forees  liini 
to  acHvpt  operation. 

//  Ih  an  {'ss4'nfi4tl  p^i/i  of  Ihr  diaifnosis  of  rvsiml  .stone  to  suspcri  and 
examine  for  rvHal  and  urcieral  slo7u\ 

Prognosts 

Unless  tlie  stoiio  is  small  enongli  to  lie  viable  throiigli  the  urethra, 
there  is  only  one  jirognosis — it  will  eertainly  rt^niain»  and  tlie  symptoms 
will  inevitahly  grow  more  severe  iintil  it  is  removet!  hy  operation. 


Treatment 

The  treatment  of  stone  in  the  l>hnhler  is  operative.  The  elioiee  of 
operation  tlepencls  in  some  measure  upon  the  jnilient^s  retpiiremen^s,  in 
siane  measure  upon  the  surgeon's  skill. 

We  need  disenss  only  three  ojw^rations — viz,^  litholapaxy,  ix?riiieal 
lithotomy  {or  lithc^lapnxy),  and  snjmipnhic  lithotoniy.  Lithotrity  is 
"leiulj  having  <lisap]>eiired  from  surgery  as  its  hriliiant  i^hihl  and  sne- 
eessor,  litholapaxy,  estalilished  its  elainis.  Similarly,  jierineal  litliol- 
ajiaxy  has  replaced  the  lateral  operation  and  all  other  ileviees  fi>r  (*x- 
traeting  large  stones  through  the  ptnMiieum. 

The  general  surgeon  who  interferes  hut  rarely  with  the  hlarhler  ean- 
niit  fail  to  jyrefer  the  generous  drainage  and  clear  field  atforded  Viy  the 
suprapuhii*  o[M-ratiou.  On  tlie  other  hand,  the  surgeon  who  has  heen 
edneateil  in  the  deft  maneuvers  of  litholapaxy  w^ill  snhjeet  almost  every 
ease  to  that  op  ration.  If  the  statistics  of  the  two  o]x*  rat  ions  are  not 
identical,  they  are  ei[ualiy  good  in  this  res]X*et  at  least:  the  surgeon  who 
is  unskilled  in  litholapaxy  will  have  a  higher  mortality  and  mon^  eom- 
plieations  from  that  i*]>erati*»u  than  from  simple  suprapubic  eystotomy, 
while  the  skilled  lithdtrifist  will  l>e  ahle  t**  assure  his  patients  more  rapid 
and  conifortalile  cure  than  tht*v  eouki  expect  from  litliHiomy,  with  ahscj- 
hitely  lUi  danger  of  d(>at!i  in  properly  sehx*ted  cases.  In  short,  the  situa- 
tion niay  he  summed  np  as  fnlluws:  SaprapaJtic  Itlhoiomy  exposes  the 
paiient  to  atore  dntiffers  a  ad  liiconreniences  than  does  HihoJapaxff,  Y*'l 
f  It  hot  o  tuff  Is  appyoprlnie  to  ufl  eases,  vhirh  llfhoJapaxt^  is  7}at ;  wltd(* 
IltholapfLnf  reipures  a  speeinl  iminirtff,  whieli  Idhutoanj  does  noL 

Sup|H>sing  a  surgeon  equally  skilled  in  all  these  operations,  he 
may  l>e^  ex|>eeted  to  seleet  his  operation  aecordiug  to  the  following  in- 
dications : 
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I 


For  chthhm,  \vlif»;=(^  urf^tlira  will  tjik**  a  1(^  F,  sohiuI,  litliolapaxy ; 
otherwitie  siiiirapultie  lilljiitmyy. 

For  prostalics,  suprapubic  lithotomy  and  i>r<mtatectoiiiv  iu  one  or 
two  stages. 

For  casea  wiih  grave  slriclure,  ]x?rinf'al  lithotouiy. 

For  saemlaied  bladders,  suiirapuUie  Htlmtoniy. 

For  casf\s  rcfuunhij  good  drainage,  suc^li  as  have  ^fvero  pvelo-iif  pi  iri- 
tis, unmntroUable  aHinioniaeal  cystitis,  or  prostatic  abscess,  ]ioriiiciil  or 
su  pra  pu  1 1  ic  1  i  tliotomy. 

AH  oihor  cases  may  be  siihmittci]  t^i  litliolapaxy.  Very  large  stones 
are,  however,  l>etter  ent  for  than  ernsheil,  I  have  nut  seeti  a  sti>ne  so 
hard  it  could  not  be  ernsheJ  with  a  (Hiismore  iK?rcu8sion  lithotrite,  or 
witii  the  ordinal^-  lithotrite  tapped  hy  a  limmuer. 

Refiuits. — Lithotomy,  as  we  have  said,  ap|M'als  to  the  general  sur- 
geon. Litholapaxy  is  as  sure,  if  control h^il  by  subsequent  cystoscopy. 
As  lo  mortality,  we  have  on  onr  office  reciu'ds  170  litholapaxies,  without 
a  single  death  in  a  patient  under  sixty 
years  of  age.  Though  lithotomy  is  ex- 
tremely safe,  this  is  safer,  ilnreover,  I  he 
average  cemvalescenee  from  litholapaxy  is 
shorter  by  a  week  and  incomparaldy  more 
comfortable  than   that  from   lirhotmuv. 


FOREIGN    BODIES    IN    THE 
BLADDER 

BeBides  the  forei;i^n  iMulies  ^  which  find 
their  way  into  the  bladder  through 
woimds,  f^r  ronie  ihtwn  the  ureters  (renal 
calculi),  a  host  of  substances  have  1>een 
encountered  iii  the  bladder  introduced 
through  the  urethra.  All  iumginablc  ar- 
ticles, such  as  jfius,  beads,  stoues,  pieces 
of  8traw%  heads  of  grain,  glass  tubing,  pipe 
stems,  [H?neils,  portions  of  ebiilk,  wax,  etc., 
have  l>een  found  in  the  male  bbnbler,  in- 
trodneetl  there  througli  the  urethra  under 
the  influence  of  ninrl>id  erotic  fancies.  In 
this  way  substances  of  every  conceivable 
description  wdnch  the  orifice  of  the  ure- 
thra will  admit  are  introduced  into  the  fio.  92.— >  .  Twm 
canal  an<l  a^ain  extracted,  until,  on  some                   "Saxlh^i,  .Si.:*.. 


»  Cf.  Engliscti,  Dnttachp  ZeiUtehr,  f.  Chit.,  1906,  Ixxxix. 


444    CALCmj  AND  FOREIGN  BODIES  OF  BLADDER  AND  URETHRA 


iinluf*ky  fx-easioii,  tlio  t)l)jtTt  .sli[]i^  l>ey<*nil  ihv  ^^rasp  mu\  ivmaiiis  fixed 
in  t]ip  deep  unfthra  or  (lie  hlaflilf*r.  Tlio  patit^nf  a  sharne  will  often  tleter 
hhn  from  seekinjt^  relief;  the  fMreijyfii  ImhIv  may  ereate  no  disturbanee  at 
first,  so  he  flatters  himself  that  everything  h  all  right,  nntil,  soouer  or 

later,  ])erhaps  long 
after  he  has  forgr»t- 
teu  his  l^jvish  folly* 
symptoms  of  stone 
nrii^o,  and  ihi^s  when 
removed  is  found  to 
liave  formed  upon  a 
inielens  introrlneed 
from  witiiont  (  Fig. 
r.2). 

Not  infreipiently, 
however,  a  foreign 
Ixxly  com  es  1  eg  i  t  i  - 
nuitely,  as  it  Avert^  in- 
to the  hladder;  der- 
moid cysts  containing 
Iwvnes,  teeth,  and  hair 
(Fig,  93),  may  dis* 
charge  into  its  cav- 
ity. Tlie  hroken  end  of  a  catheter  may  eonstitiite  the  foreign  hody, 
nsiially  in  eases  Avhem  the  individual  is  liimself  oliligcd  to  have  freqnent 
recourse  to  a  catheter.  The  old-fashioned  gutta-percha  Ixmgie  has  fallen 
into  disfavor  on  aeeount  of  its  ]ieeuliar  liTittleneas.  Again,  siihstanees  of 
all  st>rts — iKine,  seeds,  etc. — may  enter  the  hhnhler  tlirongli  fistnhe, 
while  sjil inters,  Imllets,  and  hone  may  lie  hidged  there  tranmatieally. 

The  natnral  history  of  a  f<nvign  hody  in  the  hladder  is  that  it  canscs 
some  irritation,  becomes  snrr*amdetl  witli  nnicus,  and  thus  becomes  a 
nnclens  for  stone.  In  this  resjMM^t  hlmid  clots,  tnmors,  fragments  of 
tumors,  idcers,  and  kitlney  stones  act  like  fomigii  bodies,  inasmncb  as 
they  may  Iweome  ceuters  of  strme  formation  unless  tliey  are  passed  fn>m 
the  urethra. 

Treatment 

If  the  foreign  body  be  a  port  inn  of  eatheter  or  bougie,  the  patient 
will  usually  hasten  to  tell  his  troubles  and  deunind  relief.  If,  however, 
it  be  some  other  foreign  body,  be  will  pnibably  demand  relief  from  his 
cystitis,  all  the  while  denying  any  kuowleilge  of  its  cause,  even  after  the 
foreign  l>otIy  has  been  extracted.  When  the  nature?  of  the  substance  in 
the  hlaJder  has  been  learned  an  attempt  should  be  made  at  extraction, 
to  prevent  it  from  becoming  a  nucleus  for  stone.     If  there  be  much  cya- 


itl!I*TT;HKn    INTO   THH     HlaIMJUC 
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titis  present,  rest  in  bed,  with  demulcents  and  some  anodyne,  for  several 
days  before  the  operation,  is  advisable.  Anything  which  will  go  into  the 
urethra  would  come  out  again  if  it  could  be  correctly  seized  and  drawn 
upon  in  a  correct  line,  with  its  point  turned  backward ;  consequently,  an 
attempt  should  be  made  to  reach  all  long  bodies,  such  as  pencils,  and  all 
small  bodies  by  using  a  small  lithorite  or  other  forceps  designed  for 
this  special  purpose,  of  which  there  are  several  varieties  kept  by  instru- 
ment makers.  It  is  often  exceedingly  difficult  to  catch  them  correctly ; 
soft  catheters,  however,  are  very  easy  to  extract ;  they  double,  and  may 
be  withdrawn  however  caught.  The  difficulty  in  seizing  a  portion  of 
soft  catheter  is  that  it  cannot  be  felt  on  accoimt  of  giving  no  click  or 
grating  against  a  metallic  forceps ;  consequently,  in  the  search  for  such 
a  foreign  body,  the  blades  of  the  lithotrite  have  to  be  shut  occasionally 
over  different  parts  of  the  bladder  surface,  until  the  offending  body  is 
caught.  Care  must  be  exercised,  of  course,  not  to  catch  a  fold  of  the  blad- 
der. The  cystoscope  is  of  assistance  here  and  may  sometimes  be  inserted 
along  with  the  forceps.    Or  an  operating  cystoscope  may  be  employed. 

Two  substances,  wax  and  glass,  demand  a  special  notice.  The  for- 
mer becomes  so  soft  at  the  temperature  of  the  body  that  not  only  can  it 
not  be  felt,  but,  if  seized,  can  only  be  taken  away  piecemeal,  and  some 
portion  is  pretty  sure  to  remain  behind.  As  to  glass  and  other  brittle 
substances,  the  danger  of  injuring  the  bladder  in  attempts  at  extraction 
with  forceps  renders  all  such  efforts,  as  a  rule,  unadvisable.  Conse- 
quently, for  all  foreign  bodies  of  wax  or  glass,  and  for  all  such  as  can- 
not be  extracted  after  patient  effort,  cystotomy  should  be  performed, 
and  this  as  early  as  possible,  before  the  foreign  body  has  had  time  to 
be  incrusted  with  urinary  salts.  Tf  for  any  reason  the  operation  has 
to  ])e  postponed,  the  bladder  should  be  washed  daily. 

Lohnstein,  Ilochenegg,  and  Pollak  ^  have  each  successfully  dissolved 
pieces  of  wax  or  tallow  in  the  bladder  by  injecting  some  20  c.c.  of  ben- 
zine and  washing  this  out  after  half  an  hour.  The  injection  is  unirri- 
tating  and  may  be  repeated. 

URETHRAL   FOREIGN    BODIES 

Foreign  bodies  may  enter  the  urethra  at  either  extremity  or  may 
develop  in  and  about  the  canal. 

T^  xu     ±      (Fragments  of  surgical  instruments.      Substances  introduced  by  the 

From  without:    i      .  ^     .     ^    ,    .  „  ^    . 

(     mtoxicated,  msane,  or  sexually  p>erverted. 

J  Renal  or  vesical  calculi,  or  any  substance  which  might  form  a  nu- 

j     cleus  for  such  calculi. 

Originating  in  orj™  (Formed  about  a  foreign  body,  or  in   an  ulcerated  spot, 

about  the  canal.  )  {     pocket,  or  fistula.     Prostatic  calculus. 

»  Wien.  klin.  Wochenschr.,  1908,  July  9. 
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Varieties. — TIk*  iimst  vjtried  suWance.s  nve  fmmd  in  ilu*  nivtlirri, 
iiitr«Klii(H'*l  l>y  tho  ])utieot  mi«ler  tlio  iiiiliR'iH'e  n{  tlmt  |H»rvtTU»tl  and 
depraved  sexual  instinct  whirh  alfeets  the  male  of  all  ages  who  gives 
lip  his  nund  to  impure  thoiigVit^  and  whose  sexual  necessities  are  not 
gratified, 

Seedsj  stones,  beads,  Vieans,  peas,  nails,  pins,  needles,  hairpins,  slate- 
pencils,  portions  cif  glass,  \vaXj  eork^  and  a  ln>st  of  other  siihs5tanti?s,  are 
thus  introdnced  into  the  meatns,  au<l,  slipping  hevond  the  reach  of  the 
fingers,  arp  not  infrecjuently  swallowed  by  the  urc^thra.  Bri>ken  catheters 
and  Ixuigies,  especially  in  cases  of  strict n re,  and  instriuoents  left  a 
demeun\  if  ntit  well  fastened,  may  slip  past  the  meatus  and  travel 
toward  the  bladder.  Their  constant  tendency  is  to  slip  ix^rsiatently  on- 
ward, \\u\  Ijeeaiisp  wi  any  uretbral  siu-tion  or  peristalsis,  hut  merely  he- 
cause  Uiey  are  intn»dueed  blunt  end  first,  aud  coiiso<pieutly,  nidess  <piite 
round,  the  outer  eml  is  likely  to  be  the  sharyier.  Tht*refore  every  erec- 
tion or  effort  at  extraction,  if  it  move  the  foreign  hi idy  a1  alb  tmsh*/s  it 
inward,  Ktmndei!  iMjdies,  such  as  beans  or  |H*l»bles,  lie  in  tlie  natural 
pouches  qf  the  canal  (fossa  navicularis,  bullxuis  urethra)  or  lieeome 
arresteil  by  stricture. 

If  foreign  Ih idles  are  not  removed,  one  of  three  consequences  follows: 
1.  They  travel  on  into  the  Idadder  and  form  a  imclens  for  stone  there; 
or,  2,  Stone  f<>rms  around  them  in  the  nrotlira ;  or,  '3.  They  cause  the 
urethra  to  infiame,  bring  on  n^tention  of  urine,  ami  fiiuilly  either  b?- 
conie  encysted  or  ulcerate  their  way  out^  leaving  beliind  fistula  and 
ultimalely  stricture. 

Treatment — If  tlie  Wdy  be  bmg  and  soft  (catheter,  piece  of  w<T<id),  it 
may  l)e  transfixed  with  a  stout  needle  through  the  firjor  of  the  urethra  and 
the  e*aujd  jntslied  buck  over  i*,  like  a  glove  over  a  finger,  as  far  as  jw»ssihlc, 
when  it  may  k*  transfixed  again,  au<l  so  urged  tVnnvard  until  it  reaches 
the  meatus.  In  manipidating  with  foreepSj  if  the  finger  on  the  outside 
can  detect  aud  ge(  behind  the  ft^reign  body,  nothing  should  divert  the  sur- 
geon from  keeping  up  lurssuri*  iit  that  jptiint  in  order  to  prevent  his  in- 
stnnuent  from  pusliing  t  lie  offending  snbstanc?e  still  deeper  into  the  <'anal. 

If  tlie  f*uvign  lio4ly  lies  behind  a  stricture,  the  latter  must  Ix*  cut  or 
rapidly  dilaffMl  (eontinnc^ns  dihitation),  to  allow  the  passage  of  au  in- 
strument suitable  for  extraction. 

Pins  and  ueeilles  may  1k^  extracted  through  the  floor  of  the  canal  if 
their  blunt  ends  can  be  steadied.  To  remove  a  hatpin  its  point  is  pnshed 
through  the  urethral  floor  and  its  shaft  drawn  out  until  the  head  can  be 
turned  so  as  to  extrude  through  the  meatus. 

My  father  once  extracted  a  pin  with  Thompsou's  divulsor,  and  Dief- 
fenhach  removed  one  from  the  membranous  urethra  by  pushing  it  with 
his  finger  in  tlie  rectum  until  the  point  protruded  through  the  jierineum^ 
and  then  forcibly  extracting  it. 
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All  other  manipulations  failing,  perineal  Boction  will  reveal  the  posi- 
tion of  the  object  and  permit  extraction.  The  penile  or  the  scrotal  ure- 
thra should  not  be  excised  for  fear  of  fistula  in  the  one  case,  infiltration 
in  the  other. 

URETHRAL   CALCULUS 

A  stone  descending  from  the  kidney  or  the  bladder  may  be  caught 
in  the  prostatic,  the  bulbous,  or  the  navicular  urethra,  or  behind  a 
stricture;  or  it  may  form  about  an  impacted  foreign  body,  or  on  any 
ulcerated  spot  or  fistula.  It  assumes  the  shape  of  that  part  of  the 
canal  or  cavity  in  which  it  lies. 

Urethral  calculus  is  usually  a  urinary  calculus  arrested  in  the  ure- 
thra. Less  often  it  forms  in  situ — e.  g.,  about  a  foreign  body  or  behind 
a  stricture.    Prostatic  calculi  are  mentioned  below. 

Englisch  ^  has  collected  113  cases  of  calculi  in  the  prostatic  urethra, 
149  in  the  membranous  canal.  68  in  the  bulb,  103  in  the  penile  and 
scrotal  regions,  and  41  in  the  fossa  navicularis. 

The  calculi  are  elongated  in  shaj)e,  faceted  if  numerous,  and  if 
neglected  grow  to  considerable  size  and  fonn  pouches  in  which  they  lie. 

Symptoms. — If  the  calculus  comes  from  the  bladder  the  onset  of 
symptoms  is  sudden.  As  it  enters  the  urethra  during  urination  the  flow 
stops  suddenly,  while  a  sharp  pain  is  felt.  A  second  effort  may  extrude 
it  from  the  canal  or  only  impact  it  more  firmly,  or  it  may  fall  back  into 
the  bladder  and  remain  a  vesical  calculus.  Once  impacted,  it  may  cause 
complete  retention,  or,  more  commonly,  dysuria. 

If,  on  the  other  hand,  the  stone  forms  in  si  In,  the  onset  of  symptoms 
is  insidious.  First,  there  is  slight  gleet  and  some  difticulty  in  urination. 
The  gleet  becomes  slowly  worse,  and  finally  periurethritis  occurs,  which 
goes  on  to  extensive  suppuration  and  fistulization.  The  obstruction  to 
urination  is  not  comjilete. 

Periurethral  calculi  may  remain  latent  for  a  long  time,  until  they 
obtrude  upon  the  lumen  of  the  urethra  or  (excite  sui)puration  in  the 
pocket  within  which  they  lie. 

Diagnosis. — A  shar])  attack  of  uretliral  colic  is  unmistakable,  but  the 
less  acute  conditions  just  described  simulate  stricture  of  the  urethra; 
inde(»d,  stricture  and  stone  often  coexist.  The  mistake  is  not  a  vital  one, 
however,  for  any  attempt  at  dilatation  will  produce  a  grating  sound 
characteristic  of  stone,  and  the  calculus  may  be  felt  between  the  instru- 
ment and  the  finger  externally. 

Treatment. — In  acute  cases  an  attempt  may  be  made  to  push  the 
stone  back  into  the  bladder  if  it  has  not  passed  the  membranous  urethra ; 

>  Archiv  /.  klin,  Chir.,  1904,  Ixxii,  487;  Ceniralbl.  /.  Harn.  u.  Sex.  Org.,  1904,  xv,  18, 
81,  135. 
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ar,  if  it  liiis  pasHe^U  the  anterior  urethra  may  }*e  tlisteinled  with  ulivt*  on 
aiul  the  .stone  worked  forwanl  tu  the  meatus,  whence  it  uiuy  \h*  extraeteil 
by  crushing  or  by  lueatottiiny*  These  failing,  the  meatus  ujay  be  pinehinl 
and  the  patient  eneou raged  to  urinate;  when  the  canal  in  fully  dis- 
tended the  meatus  is  released  and  the  stone  exiJclled  by  the  gnsli  of  urine* 
The  urethral  lithotrite  is  a  dangerous  instrument  and  of  doubtful  utility. 
The  seoops  and  fiirtx^pa  of  Collin  and  Leroy  d'Etiolle,  tliougli  ingL'Tn*ius, 
are  never  at  band  at  the  right  moment.  When  these  methods  fail  ex- 
ternal nrethrotoniy  aueeeeds. 

Chronic  cases  of  urethral  ealenlus  call  for  external  nrethroti>my  to 
remove  tiie  stone,  to  exeiae  t!ie  pocket  in  which  it  lies,  and  to  divide  or 
excise  the  stricture  which  is  usually  present 

Infiltration,  abscess,  and  fistula  are  considered  in  Chapter  XXIV. 

PROSTATIC    CALCULUS 

Prostatic  stones  or  calculi  are,  projK-rly  ^{Mjaking,  urinary  calculi 
which  have  become  lodged  in  the  prostatic  uretlira  or  in  the  prostate 
itself.  Prostatic  concretions  are  the  result  of  a  concentration  of  the 
prostatic  secretion,  and  originate  in  the  gland  itself*  These  are  very 
c(?mmon  in  the  j>rostates  uf  middle-aged  men.  They  are  formed  of 
phosphatic  salts  and  epithelial  detritus.  They  rarely  attain  the  size  of  & 
pea,  and,  unless  they  exceed  this  size,  have  no  clinical  significance. 
They  may  attain  any  size  and  sha|>e.  Several  may  \m  found  separated 
from  one  another,  jjcrbaps  emliedded  in  dilated  follicles,  or,  if  many  are 
present,  they  cause  atropby  of  the  prostatic  substance,  until  the  prostate 
reseudiles  a  sack  full  of  small  stones,  which  may  be  felt  rubbing  against 
one  another  on  pressure  per  reeimn,  giving  an  emphysematoiislike 
crackling  (Adams).  In  had  cases  prostatic  calculi  tend  to  unite,  pro- 
jecting into  the  urethra,  and  f< arming  curiously  distorted,  branched 
masses,  dipping  down  into  Hie  substance  of  the  prostate,  and  extending 
forward  into  the  canal  of  the  urethra,  and  backward  |)erbaps  into  the 
blatlder.  Such  uuisses  luive  Ix^en  found  4  or  5  inches  long.  One,  re- 
moved by  T.  Herbert  Barker,  was  composed  of  20  portions,  weighing, 
collc<:?tively,  :\  ounces,  4  drams,  and  1  grain — ab^>ut  110  grams. 
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PREPUTIAL   CALCULUS 

These  resemble  urethral  calciJi  in  that  they  may  descend  from  al 
or  be  formed  in  dtu^  and  have  been  exhaustively  studied  by  Englisck* 
They  are  extremely  rare. 


»  Wim.  msd.  Preset,  1903,  No.  47-49. 


CHAPTER   XL 
GENITO-URINARY  TUBEKCULOSIS 

In  the  clinic,  tuberculosis  is  often  spoken  of  as  though  it  were  con- 
fined to  the  genital  or  urinary  organs,  just  as  at  other  times,  as  though 
confined  to  the  lungs,  the  joints,  or  other  parts  of  the  body;  yet  tuber- 
culosis is  always  a  systemic  disease,  and  it  is  impossible  during  life  to 
be  sure  of  the  precise  distribution  of  the  tubercular  lesions.  Even 
though  the  tuberculosis  may  apparently  be  confined  to  certain  organs, 
and  even  though  cure  of  the  tuberculosis  in  these  organs  may  be  fol- 
lowed by  complete  and  permanent  relief  from  all  symptoms  of  tuber- 
culosis, we  can  never  be  sure  during  the  patient's  life  that  there  is  not 
some  other  focus  of  the  disease  in  the  body  which  may  give  symptoms 
at  some  future  time.  Postmortem  observations  almost  invariably  show 
that,  when  there  is  tuberculosis  of  the  genital  or  urinary  organs,  there  are 
lesions  in  the  lungs  or  in  the  lymph  nodes  somewhere  else  in  the  body. 

The  Onset  of  Oenito-nrinary  Tuberculosis. — The  symptoms  of  genito- 
urinary tuberculosis  usually  show  themselves  first  either  in  the  bladder 
or  in  the  testicle ;  but  the  appearance  of  symptoms  is  entirely  fallacious, 
and  we  shall  see  that  tuberculosis  may  be  said  never  to  begin  in  the  blad- 
der. Saxtorph  (quoted  by  Watson)  reports  one  case  of  primary  tuber- 
culosis in  the  bladder.     Fenwick  has  rejx>rted  similar  cases. 

It  is  my  personal  opinion  that  tuberculosis  is  very  rarely  primary 
in  the  epididymis,  though  we  frequently  see  cases  in  which  the  epidid- 
ymis is  the  only  organ  apparently  diseased ;  but,  waiving  this  personal 
opinion  for  a  moment,  we  may  accept  the  findings  of  Walker  ^  as  suf- 
ficiently accurate.  Walker  collected  279  cases  of  genito-urinary  tuber- 
culosis, in  184  of  which  the  kidney  was  the  first  organ  attacked,  in  80 
the  epididymis,  in  6  the  prostate,  in  6  the  Fallopian  tubes,  in  2  the 
seminal  vesicles,  and  in  1  the  uterus.  The  renal  pelvis  and  ureter  are 
never  attacked  primarily.  From  these  various  organs  the  disease  may 
spread  to  any  of  the  other  organs  of  the  genito-urinary  tract. 

In  the  genital  and  in  the  urinary'  tract  it  is  customary  to  speak  of 
ascending  or  descending  invasion,  or  extension  of  tuberculosis.  In  the 
urinary  tract,  descending  extension  means  that  the  disease  begins  in  the 

1  Annals  of  Surgery,  1907,  xlv,  249,  388,  597. 
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kidney's  and  exteuds  fbeii(»e  to  iIm?  MiKldrr  uv  f<i  tln^  genital  tract,  through 
tIiC3  hlood  ciirrciii  or  through  tlie  ureter.  Ascending  extension  is  in  the 
opposite  direcition,  from  the  bhidder  to  the  kidney.  Similarly,  in  the 
genital  tniet,  deseeiKling  infeetion  is  ( usually )  taken  to  mean  extension 
from  the  epididymis  to  the  testieles  or  protstate,  ascending  infection  the 
apposite. 

The  French  school,  folIrAving  Ilalle  and  ilntz  ^  and  Albarran,^ 
maintain  tliat,  since  no  one  lias  ever  found  ureteral  tuljerculosis  without 
renal  tuhereidosia,  we  have  no  right  to  assert  that  ascending  invasion  of 
the  kidney  from  the  hladder  ever  occurs.  They  maintiiJii  that  all  uri- 
nary tulx^'rculositi  is  desccnrling  tulji^rcnlosis.  Inasmuch,  however,  as 
tnbcreulosia  always  l>egin3  in  one  kidney,  jtist  as  it  always  begins  in  one 
epididymis,  and  is  usually  very  slow  to  attack  the  op|iosite  kidney,  in- 
stances of  l>ilati*nd  renal  tulKTculosis  are  swo  in  which  it  seems  prob- 
able that  infection  of  the  second  kidney  is  due  to  vesical  retention,  and 
may  just  as  profXTly  lie  attributed  to  ascending  invasion  as  may  any 
fiinifde  pyogenic  reiud  infecti<in. 

Vet  it  is  eipially  true  of  pyogenic  ne])hriti8  ant!  tul)ercular  nephritis 
that^  although  clinically  asci'uding  and  due  to  retention,  the  actual  pr»:>c- 
ess  mav  well  be  that  ibe  kidney  is  coiiijef^ted  or  dilated  hx  retention,  but 
infected  by  bacteria  circulating  in  the  blond,  llctention  certainly  pre- 
pares the  kidney  fnr  infection  ;  liut  whether  the  bacteria  reach  the  kid- 
ney from  the  gr^ncral  bbHMJ  stream  or  by  traveling  against  the  urinary 
stream  or  in  the  lympbadcs  ( tljc  existence  of  which  is  asserted  by  Moul- 
lin  and  tlenied  by  Walker),  we  do  n<*t  know. 

Ilovsing,  at  the  First  In  tenia  ti^mal  rrological  Congress,  combated 
Albarran's  views  and  cited  certain  cases  as  evidence  t»f  ascending  renal 
tuberculosis,  and  although  tbe  i]nestion  is  certainly  not  yet  settled,  we 
may  accept  it  as  a  general  proposition  that,  clinically  s|>eaking,  tnl>er- 
cnlosis  of  the  urinary  organs  begins  in  the  kidney  and  descends  thence 
to  tlie  bladder;  while  infection  i>f  tbe  opposite  kidney  may  be  clinically 
ascending,  inasmuch  as  it  is  unlikely  to  occur  until  grave  lesions  of  the 
bladder  and  urethral  retention  shall  have  prepared  the  way  for  what  is 
currently  termed  ascending  infection. 

In  tbe  genital  organs  conditions  are  not  quite  tbe  saiue,  Binct*  there 
19  no  retention  to  damage  the  seeond  epididymis.  Yet  tlie  tiibercnh>sis 
often  travels  fmm  one  epididymis  to  the  other  w^ithin  one  or  two  years, 
and,  in  many  instances,  without  notable  or  characteristic  lesions  of  the 
intervening  prostate  and  vesicles. 

Extension  of  lesions  from  the  Genital  to  the  Urinary  Tract— The 
spreading  of  tuberculosis  from  the  urinary  tract  to  the  genital  tract, 

'  GmjQn*it  Annakn,  1906,  xxiv,  161-24L 

*  Tmmactiotut  of  f/tc  Fir^U  IrUerryxt,  Vrologicai  Congress,  1909. 


I 
I 


I 


GENITO-URINARY  TUBERCULOSIS  451 

or  from  the  genital  to  the  urinary  tract,  is  not  thoroughly  explained, 
but  we  recognize  clinically  that  the  disease  often  spreads  from  one 
tract  to  the  other.  It  is  probable  that  the  prostate  forms  the  point  of 
juncture. 

Tuberculosis  of  the  kidney,  reaching  to  the  bladder,  may  spread 
thence  to  the  prostate  and  thence  to  the  epididymis ;  but  when  tubercu- 
losis begins  clinically  in  the  epididymis  and  spreads  thence  to  the  pros- 
tate and  to  the  bladder,  it  is  probable  that  invasion  of  the  kidney  is 
due  to  hematogenous  infection,  although  it  may  be  encouraged  by  reten- 
tion from  tubercular  infiltration  about  the  neck  of  the  bladder. 

Frequency  of  Tnbercnlosis  of  the  Different  Parts  of  the  TTrinary  Tract — 
Given  the  above  facts  in  reference  to  the  onset  and  extension  of  tuber- 
culosis of  the  genito-urinary  organs,  it  is  obviously  futile  to  attempt 
statistical  tabulation  of  the  distribution  of  the  disease.  The  number  and 
variety  of  organs  involved  will  depend  upon  the  period  at  which  the 
patient  is  seen.  It  has  been  my  clinical  experience,  in  examining  the 
records  of  100  patients  with  tuberculosis  of  the  epididymis,^  to  note 
that  in  26  cases  the  epididymis  was  apparently  the  only  organ  involved. 
In  24,  other  organs  of  the  genito-urinary  system  were  involved,  and  in 
31  there  were  either  evidences  or  history  of  tuberculosis  elsewhere  in 
the  body  outside  of  the  genito-urinary  tract. 

Mixed  Infection. — Mixed  infection  occurs  early  in  urinary  tubercu- 
losis, so  that  one  practically  never  removes  a  kidney  that  does  not  show 
evidence  of  mixed  infection,  and  one  rarely  looks  into  a  tuberculous 
bladder  that  does  not  show  a  more  or  less  generalized  cystitis,  probably 
due  to  mixed  infection.  Indeed,  the  active  progress  and  symptoms  of 
the  disease  are  in  large  measure  due  to  this  secondary,  pyogenic  infec- 
tion. Yet,  in  certain  instances,  only  the  bacillus  of  tuberculosis  is  iso- 
lated from  the  urine.  In  the  epididymis,  mixed  infection  is  not  so 
constant,  though  it  is  frequent  either  at  the  onset  of  the  tuberculosis  or 
as  a  later  complication. 

Etiology — Tuberculosis  is,  generally  speaking,  a  disease  of  youth, 
and  genito-urinary  tuberculosis  is  no  exception  to  this  rule.  Thus,  in 
65  per  cent  of  cases  observed  by  me,  tuberculosis  of  the  epididymis  has 
appeared  between  the  ages  of  fifteen  and  thirty-four,  yet  28  per  cent  ap- 
peared between  the  ages  of  thirty-five  and  forty-nine ;  but  the  cases  in 
which  the  genital  deposit  appeared  relatively  late  in  life  had  almost  all 
shown  earlier  lesions  elsewhere  in  the  body,  so  that,  of  my  series,  71  per 
cent  showed  tuberculosis  somewhere  in  the  body  between  the  ages  of  fif- 
teen and  thirty-four.^ 

*  Annala  of  Surgery,  June,  1907. 

'  The  onset  of  renal  tuberculosis  can  be  identified  with  far  less  accuracy  since  it 
may  remain  latent  for  a  considerable  period. 
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Trauma. — A  few  cases  have  been  cited  as  evidence  of  renal  tuber- 
culosis following  injury.  Yet  such  cases  are  very  rare.  The  trauma  of 
stone  has  not,  so  far  as  I  know,  ever  been  alleged  as  a  cause  of  renal 
tuberculosis.  The  stones  found  in  tubercular  kidneys  are  secondary. 
Trauma  is  equally  rare  as  a  cause  of  epididymal  tuberculosis.  Only  6 
per  cent  of  my  cases  gave  such  a  history. 

Oonorrhea. — Gonorrhea  has  not  been  alleged  as  an  important  cause 
of  renal  tuberculosis,  though  it  is  looked  upon  as  a  frequent  cause  of 
prostatic  or  epididymal  tuberculosis.  I  certainly  have  not  found  it  such. 
In  only  11  per  cent  of  my  cases  was  the  patient  known  to  have  gonorrhea, 
either  acute  or  chronic,  at  the  time  of  onset,  while  19  per  cent  denied 
ever  having  had  the  disease  at  all,  and  of  4  cases  with  quiescent  epi- 
didymal tuberculosis  whom  I  saw  through  attacks  of  gonorrhea,  2  had 
acute  exacerbations  and  2  did  not 

Coitus. — There  is  no  suflScient  evidence  of  tubercular  inoculation 
of  the  genital  or  urinary  organs  in  coitus. 


CHAPTER  XLI 
TUBERCULOSIS   OF   THE  HTONEY 

PATHOLOGY 

Three  types  of  tubercular  inflammation  of  the  kidneys  are  recog- 
nized.   These,  with  their  subdivisions,  are  as  follows : 
General  miliary  tuberculosis. 
Surgical  tuberculosis. 
Parenchymatous. 
Papillary. 
Pelvic. 
Toxic  tubercular  nephritis. 
General  Miliary  Tuberculoeds. — Miliary   tuberculosis   of  the 
kidney  occurs  as  part  of  a  general  miliary  tuberculosis  disseminated 
throughout  the  various  viscera.     It  has  no  interest  for  the  surgeon. 

Surgical  Tuberculosis. — Surgical  tuberculosis  begins  with  one  or 
more  localized  tubercular  deposits  in  one  kidney.  While  it  is  possible 
that  both  kidneys  may  be  attacked  simultaneously,  this  is  doubtless  as 
rare  as  for  both  epididymes  to  be  attacked  simultaneously.  It  seems 
probable  that  but  one  kidney  is  attacked  by  tuberculosis  at  first,  and  its 
fellow  is  usually  involved  only  after  a  number  of  years  have  elapsed. 

Parenchymatous  Lesions — The  initial  lesion  of  surgical  tuberculosis 
usually  appears  in  the  renal  parenchyma,  and  almost  invariably  at  one 
or  the  other  pole.  The  central  portion  of  the  kidney  is  usually  the  last 
to  be  attacked  by  tuberculosis. 

The  lesion  begins  as  one  or  more  discrete  infiltrations  of  round  cells. 
These  coalesce  and  necrose,  forming  at  first  hard  nodules  and  later 
cheesy  masses  surrounded  by  infiltrated  areas,  which  increase  in  size 
with  greater  or  less  rapidity  (Fig.  94). 

Old  tubercular  foci  become  cheesy  cavities  surrounded  by  areas  of 
infiltration  and  interstitial  sclerosis,  extending,  perhaps,  for  a  consid- 
erable distance  throughont  the  kidney  parenchyma.  If  the  tubercular 
process  is  still  active,  these  soleroti(»  areas  may  be  studded  with  little 
tubercles  in  process  of  foriiintion.  The  tuberculosis  thus  spreads 
throughout  the  kidney  by  direct  extension,  or  by  the  appearance  at  a 
distance  of  new  localized  foci.    By  the  time  the  tubercles  attain  the  size 
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of  41  lar^^  \ypsAy  thoy  are  likt^ly  to  reufh  tlie  sinu8  t*f  the  kidii«?y  and  to 
lireak  into  tlie  pt'lvis,  di:<t-harging  tlieir  eouU^iiLs  and  tlicTeaflei*  ftiriiiiiig 
deep  tiilierculous  ulcerations  and  infpeting  the  neighboring  {Xirtions  of 
the  pelvis;  or  else,  by  discharge  of  tnbercle  haeHU  in  the  urine,  infecting 

various  jwrtiuim  of 
the  ureter  and  of  the 
lower  urinary  tract 
by  direct  urinary 
contamination  {Fi|^. 
94,  05,  m).  Less 
often  arjd,  as  a  rule, 
less  early,  the  tuber- 
cles rupture  through 
the  ca|>snle  of  the 
kitlney,  causing  \u- 
iK^rcnl  ar  perinephri- 
tie  a1>sc»e8S. 

Papillary  Tuber- 
culosis,— In  this  very 
rare  form  of  renal  tu- 
berculosis the  tuber- 
cle is  situatctl  at  the 
tip  of  one  of  tije  renal 
papillae.  It  prompt- 
ly ulcerates  into  the 
ptdvis  and  a]>parontly 
shows  little  ten<lency  toward  general  dissemination  thronghont  the 
organ,  llurrv  Fen  wick  an4l  Israel  were  the  first  to  descrilM*  this  lesion. 
Pelvic  Tuberculosis. — The  precise  frequency  of  tidiercul(*sis  of  the 
pelvis  at  the  onset  of  renal  tuhercnlosis  is  not  definitely  known.  Ware 
has  reinoved  a  kidnev  showing  tnberculnr  granulations  uprtn  the  inside 
of  tile  |xdvis  at  a  very  early  stage.  Tltese  are  little,  discrete,  ronndeil, 
velvety  areas.  As  seen  at  a  later  stage  by  the  surgeon,  however,  i>elvrc 
tnlxjrcidosis  nsnully  consists  u{  a  consiilcndtle  thickt^'uing  of  the  wall  of 
the  pelvis,  wilh  uleerati<»n  nfKm  its  inner  surface,  with  no  tendency  to 
j)erforatioii,  but  with  nuirked  sclerosis  of  the  cellular  and  fatty  tissue 
about  the  pelvis.  As  a  result  of  these  sectaidary  changes,  the  cavity  of 
the  pelvis  may  be  almost  obliterated,  causing  renal  retention  and  dila- 
tation. 

Secondary  Sclerotic  Changes. — Tin*  scctiudary  sclerotic  changes  about 
an  old  tubercular  focus  of  the  kidney  have  l.)een  ileseribcd.  The  re- 
maining nontiiliercnlar  parenchyma  may  be  the  seat  of  a  toxic  paren- 
chyniatons  tul^enndar  ticjihritis  (see  liehiw).  The  fatty  capsule  of  the 
kidiiey  undergoes  marked  sclerotic  changes  over  tha  tuberculous  arcajs 


Fig,  94. — RenaLi  TtrBEHctTL.osi».  Upper  pole  a  nuiHti  of 
tulwrcular  ti«»ui"-  lower  pole  pyoncphrotic;  iJt'lvis  ob- 
UterateiL 
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ami  to  ii  less  <legree  over  othw  jmrls  nf  the  kiiliiey.  Marke<l  perirenal 
tibr(»li]M)ina  i^umetiiues  fx*eiirj^.  The  iHtiltrali(»n  alMjut  the  pelvis  of  the 
kidney  has  been  alluded  tu  abdve* 

Secondary  Pyogenic  Changes. — iiixed  infection  nsnally  snjxTvenes 
scKin  after  a  tiiberi'idur  f(K*iLs  rupturett  into  the  jw^'lvis.  The  mixed  in- 
fection is  usually  mild,  and  dot^s  not  excite  acute  snppuration  in  the 
kidney,  even  th«»ui:!i  blocking  of  llie  jielvis  dilates  the  organ  into  a  pyo- 
niipbrotic  sac;  but  mixed  infection  in  a  tubercular  lesion,  rn[)turing 
through  the  ca|>sule  into  the  perinephritic  space,  may  result  in  acute  sup- 
purative perinephritis. 

Extension  of  the  Disease. — The  disease  extends  directly  to  the  ureter 
and  to  the  bladder,  probaldy  by  inoculation  from  the  tul)erculon3  urine^ 

The  Ureter^ — The  ui*eter  may  l>e  attaeke<l  by  tii!x?rcnlosis  in  any 
part  or  tbrongbout^  but  the  fav^rrite  sites  of  infection  are  it^  upper  and 
lower  extremities.  At  the  upper  extreniity,  the  ureter  may  lM*coine  ul- 
cerated and  steuosed^  though  not  infrequently  it  i!^  merely  thickened  and 


KtG,  95.  - 
ihited 


-Rental  TTTDFrRrrLnaiH,       Abse**s>ti^8  thmughout,  but  ciiinfly  nt  t>oti'»;  fibrolipo- 
niaious  and  siifipiimiiTi^  peri  ii  opt  iritis;  urcfer  obljtertiifetl. 


ihited  (Fig.  IMi)*  At  the  lower  extremity  it  becomes  infiltrated,  ul- 
cerate<l,  dilated,  or  contracted,  .showing  the  characteristic  tulx-rcular- 
ureter  aj)pearance  t^i  the  cystoscope  (PL  T), 

la  old  cases,  the  ureter  may  be  involved  from  end  to  end^  and  this 
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inToIveiiiont  sliows  ilsnlf  as  aii  irivii^iiliir  tliickoning  and  thiuning  with 
uk*c^rotifm,  iriT'gnlar  dilatation,  j^Kiinti^  *jf  stritiiin-,  ami  a  general  ptTi- 
urethral  sclerosis,  while  to  the  cyatoscope  it  shows  a  distortion  of  the 
trigone  caused  hy  the  pulliiig  iipju  it  of  the  shortened  ureter. 


D 
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Fio,  06. — Renal  TubciTulosis.     Aljsr^ssk-s  nt  Qpix^r  (T)  anil  lower  p(Ai^^  with  renal  Uasus 
(Hj  bt'twceii.     PuKnu  ttMiti mtrii;  urvLer  (IJ)  thkkuin.'d  and  dilated. 

The  Bladder,— InvolxeuK^nl  t>f  the  Madder  usually  begins  about 
the  ureter  orifiee  aufl  pro^i^resses  hi  the  manner  described  in  the  next 
(■ha])ter. 

Toxic  Tubercular  Nepliritis.— The  kiilnevs  of  a  patient  suffer- 
ing from  any  grave  tul>ereuhir  lesion,  or  from  any  other  form  of  ehronic 
sepsis,  beeonie  the  seat  of  chronic  parenchymatous  tc»xic  nephrUis,  a 
proc»ess  eausi^d  by  the  incessant  jMjisoiiing  of  these  organs  fruio  the  t<txie 
products  they  are  cllmiualing.  Therefore,  if  one  kidney  is  gravely 
affected  wilh  surgical  tiiliertMdosis,  its  felh»w  and,  indeed,  its  own 
uninvulved   inirerichynuij   become   the  seat  of  this   "  medical "   toxic 
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nephritis.  The  existence  of  this  lesion  is,  of  course,  of  the  greatest 
importance  in  determining  the  prognosis  for  the  patient  in  case  of 
nephrectomy. 

The  Oppotite  Kidney — In  early  surgical  tuberculosis  of  the  kidney 
the  opposite  kidney  is  normal.  By  the  time  the  patient's  symptoms  have 
acquired  suflScient  severity  for  him  to  consult  a  physician,  the  disease  is 
almost  always  unilateral ;  but  before  the  physician  has  made  his  diag- 
nosis, or  before  the  patient's  symptoms  have  become  suflSciently  severe 
for  him  to  consult  a  specialist,  the  opposite  kidney  has  become  invaded 
by  the  surgical  tubercular  process  in  about  10  per  cent  of  cases. 

SYMPTOMS 

The  mere  presence  of  a  tubercular  focus  in  the  kidney  gives  no 
symptoms  whatever.  If  such  a  focus  bursts  into  the  pelvis  it  is  likely 
to  cause  a  sharp,  brief  hemorrhage,  and  thereafter  the  patient  suffers 
painful  and  frequent  urination,  this  painful  and  frequent  urination 
being  probably  due,  in  some  measure,  at  least,  to  the  passage  of 
infected  urine  into  the  bladder,  though  the  bladder  itself  is  not  at  this 
stage  of  the  disease  infected.  Ureteral  and  vesical  inoculation  soon 
occur,  however,  and  add  to  the  intensity  of  the  vesical  irritation. 

Later  in  the  disease  renal  symptoms  appear.  If  the  sclerosis  about 
the  pelvis  and  upper  end  of  the  ureter  (or  in  any  part  of  that  channel) 
leads  to  renal  retention,  the  pain  and  fever  of  infected  hydronephrosis 
or  pyonephrosis  appear;  while  if  the  tubercular  focus  irrupts  into  the 
perinephritic  tissue,  the  local  pain  and  doughy  tumor  of  perinephritic 
abscess  supervene.  It  is,  however,  characteristic  of  renal  tul)erculosis 
that,  except  for  an  onset  which  may  or  uiay  not  be  marked  by  hematuria 
and  renal  colic,  it  is  likely  to  continue  for  months  or  years  without  any 
renal  symptoms  whatever,  but  with  only  the  classical  painful  and  fre- 
quent urination  and  pyuria  couimonly  attrilnited  to  cystitis. 

The  duration  of  the  disease  is  quite  indefinite.  It  is  equally  true  of 
all  tul)ercular  lesions  that  some  nm  a  virulently  rapid  course,  while 
others  are  extremely  slow  to  ])r(>gress.  The  two  cases  of  renal  tul)ercu- 
losis  that  I  have  watched  longest,  each  date  back  for  fourteen  years.  One 
of  them  has  recently  undergone  a  successful  neplirectomy  at  my  hands; 
the  other  has  refused  nephrectomy,  and  for  several  years  past  has  had 
no  symptoms  whatever  of  his  disease  excepting  the  presence  of  pus  in 
his  urine. 

We  may  now  briefly  consider  the  characteristics  of  the  chief  symp- 
toms of  urinary  tuberculosis. 

Hematuria. — The  initial  hematuria  occurs  in  a  large  proportion  of 
cases,  but  may  be  so  slight  and  l)rief  as  to  be  overlooked.  Even  if  severe, 
it  is  not  likely  to  last  more  than  a  day  or  so,  and  its  spontaneous  disap- 
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l>earanc*c  niislinids  tin*  |4iysic*i;in  iiit*>  l»<'lK*viii|^  \}\nt  tlir  ^ljni^n\  wliieh  is 
on]}'  just  l>egiimiiig,  Ims  passrd. 

The  bleedinii:  of  tul>erculosis  may  retnir  at  anv  tiine.     It  \^  not  par- 


t 


vh 


}h 


leiilarly  cliararteris(i(\      It   is  imt  ^sevurCj   Jjke   tliat  oi  nenjuasin,  nor 
associak'cl  {loiislaiitly  and  niarkeilly  witli  pain,  as  that  of  stuiie. 

A  ctmsidc^ralile  iiitenal  iisaally  elapses  after  tlio  iiriinarv  hem- 
orrhage lifforc  Ijli^ediiig  ix'fur.s,  ]ait  in  tlie  later  stages  of  tlir  tlisraso,  with 
luixed  intVeti<iii,  the  jairulent  nrine  is  likely  frnin  time  U)  time  to  show 
a  little  hlnuti.  Vi(>lent  liemorrlui«^e  is  rare,  thongli  tlie  Meeding  from 
an  idrenilitl  jiapilla  may  \n*  S(>  severe  as  to  cnidanger  life. 

Painful  and  Frequent  Urination.  — This  is,  as  \vc  have  sien, 
an  i^arly  symptom  of  rmal  tnlierenlosiii  whirli  iisnallj  contimios  through- 
out iIm"  diseas*^,  hut  may  eeasc  if  the  tulu'n  ular  kidney  heronies  a  eh>sed 
pyonejjhrusis.  The  fretjueuey  is  sjHiutaneous  hy  day  as  well  as  hy  night. 
The  patient  uuiy  urinate  as  often  as  every  hour  or  so,  even  when  the 
hhitlder  is  niiinvolved;  and  when  the  hladder  l»eeouies  tulierenhius  the 
freipienev  is  often  extremely  great. 

'J1ie  pain  fK^ciira  during  the  urinary  aet  and  at  its  termination.  Ter^ 
nnnal  spasm  is  most  severe  if  the  hladder  iieek  is  uh*erated,  hut  may 
occur  even  when  there  are  no  lesions  of  the  hladder  whatever.  If  due 
ehietly  to  l>ladder  lesions,  tlie  pain  and  frequen(*y  may  he  ameliorated  by 

local  treatment ;  hut  if  due 
to  |nis  coming  from  the  tii- 
lii^rcuhir  kidney  thev  can- 
not,  of  eours<\  Im:^  affected 
hy  any  treatment  of  the 
hladder. 

Renal  Pain  and  Tu* 
mor.  —  These  symptoms 
are,  as  we  have  seen,  of 
late  iieenrrence  in  renal  tn- 
Vioreulosis.  Inasmneh  as  a 
tulKMVular  seminal  vesiele 
may  give  pain  in  the  loiiu 
it  is  possible  for  the  pain  to 
Ik*  felt  ill  the  op|x>site  loin 
from  tliat  lu  which  the  tu- 
bercular kidney  lies.  This 
Fig.  g7.-RADiociKAPH  of  TTTBF.HeiTLAR  PT0NEPB8O-  actually    occurred     in     the 

818  (O).     (By  Dr.  Cole.)  T    -    .     i   ^      t-^       r.^ 

case  depleted  m  i?ig.  ?h. 

Renal  eolie  from  the  passage  of  clots  of  blood  or  shreds  of  caseovis 
matter  is  exceptional. 

The  kidney  rarely  enlarges  sufficiently  to  form  a  very  large  tumor, 
even  when  it  is  pyone|ihrotic.     The  pyonephrotic  tubercular  kidney  is^ 
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however,  usually  painful  and  sensitive  to  pressure,  but  a  marked  tumor 
in  the  loin  usually  indicates  perinephritis. 

General  CharacteristicB. — The  patient  may  or  may  not  present 
the  general  characteristic  of  tuberculosis,  a  history  of  previous  personal 
or  family  tubercidosis,  or  evidences  of  the  disease  elsewhere  in  the  body. 
Israel  states  that  there  was  the  usual  tubercular  evening  rise  of  tem- 
perature in  only  22  per  cent  of  his  cases  of  uncomplicated  renal  tubercu- 
losis, though  80  per  cent  of  those  whose  bladders  were  involved  had 
fever.  The  loss  of  weight  may  or  may  not  be  marked,  and  it  has  been 
my  experience  that  the  pulse  is  habitually  rapid. 

DIAGNOSIS 

The  diagnosis  of  tubercular  kidney  in  its  early  stages  is  extremely 
diflRcult.  It  is,  indeed,  impossible  to  make  an  early  diagnosis  of  renal 
tuberculosis  without  the  cystoscope  and  the  ureter  catheter.  The  diag- 
nosis must  cover  the  following  points : 

(1)  The  presence  of  urinary  tuberculosis;  (2)  the  region  of  this 
tuberculosis,  whether  in  the  j)rostate  or  in  the  kidney;  (3)  if  in  the 
kidney,  which  kidney  is  involved;  (4)  if  one  kidney  is  involved,  what 
is  the  condition  of  its  fellow  ? 

The  means  of  diagnosis  are,  in  the  order  of  their  employment : 
Urinary  signs. 
Physical  signs. 
Tuberculin  tests. 
Cystoscopy  and  ureter  catheterism. 

Urinary  Sig^s. — The  characteristic  urine  of  tuberculosis  is  acid 
and  purulent.  It  contains  the  tulx^rcle  bacilli  and  j)erha])s  other  bac- 
teria. A  low  percentage  of  urea  and  high  perctaitage  of  albumin,  and 
the  presence  of  casts  are  suggestive  of  severe  toxic  nephritis  of  the  opj)o- 
site  kidney. 

Acidity. — The  acidity  of  the  urine  dosconding  from  a  tubercular 
kidney  is  not  excessive,  but  this  urine  is  always  acid  unless  there  is 
marked  mixed  infe<*tion  with  aninioniogonic  cocci.  Such  a  mixed  in- 
fection is  very  unusual. 

Pyuria — Until  mixed  infection  occurs,  the  urine  from  a  tulx^rcular 
kidney  contains  little  pus ;  but  if  the  mixed  infecticm  is  slight,  there  may 
l)e  quite  a  definite  pyuria  with  very  slight  bacteriuria.  Indeed,  an  acid 
urine  containing  pus,  the  microscopic  examination  of  which  reveals  no 
bacteria  whatever,  is  very  suggestive  of  tuberculosis.  The  ulceration 
constantly  exiules  at  least  a  few  red-blood  cells  in  the  urine. 

The  Tubercle  Bacillus. — The  tubercle  bacillus  in  the  urine,  as  else- 
where, is  an  acid-fast  bacillus  2  /x  or  3  /*  long.  It  is  likely  to  occur  in 
groups  with  some  tendency  to  arrangement  in  chains  and  in  S-shapes. 
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Tlit*8e  cliaracteristifs,  however,  aro  not  always  suffieieiit  to  differentiate 
it  from  the  sinegnia  bafilliis,  which  may  weiir  in  normal  iiriiKi  (  PI.  II, 
Fig.  3). 

The  smegma  baeillns,  whicli  m  elosely  reliitej  to^  if  not  identieal 
withj  the  so-€aHed  Lustgarten  haeilliH  of  syphilis,  oecnrs  in  and  about 
the  normal  preputial  cavity  (and  in  other  regions  outside  the  genitals). 
It  has  not  infrequently  been  found  in  the  urethra,  and  Sonderu  has  even 
fonnd  it  in  the  urine  obtained  by  the  ureter  catheter  (PI,  II,  Fig.  4). 

Young  and  Churchman/  after  an  extensive  review  of  the  literature 
and  original  experiment  a!  f>l>servaiions,  conclude  **  that  it  uiaj  l>e  im* 
possible,  in  eases  with  organisms  in  the  iirine  resembling  the  tuliercle 
baeilhis  in  morphology  and  stain,  to  eliminate  the  diagnosis  of  tubereu- 
losia  liy  any  elinieal  feature.  It  may  lie  iui]iossiblc  to  eliminate  sneh  a 
diagnosis  by  cystoscopic  examinatiuu.  It  is  iuipossible  to  distingnisb 
positively  in  every  case  Ix^tween  the  tubercle  and  smegma  bacillus  by 
any  method  of  staining  now  known.  The  euufusion  in  diagm>sis  can- 
not surely  be  avoided  by  catheterization,  Auiuuil  inoeiilation  is  a 
tedious  method^  and  this  is  sufficient  to  condemn  it  if  an  equally  sure 
method  can  lie  provided  in  its  place.  It  may,  of  course,  be  necessary 
when  no  rcd-staiuiug  organisms  can  l>t*  fount].  Cidtures  are  unsatis- 
factory because  t*f  tlte  uncertainty  of  the  smegma  bacillus  to  grow,  and 
of  the  difficulties  of  growing  either  organism.  The  method  is  a  slow  one. 
It  is  likely  to  be  unHuec*t*ssful  Iweansc  of  contaminating  overgrowth ;  and 
even  when  cultnres  have  not  failed,  we  may  he  thrown  back  on  staining 
or  tedious  iuoculation  methods  to  i<lentify  tlie  organism." 

These  authors  suggest  that  a  thurongb  irrigation  vf  the  urethra 
(with  a  quart  of  borie-aeid  solution),  and  thorongh  cleansing  of  the 
glans  and  meatus,  suffice  to  clear  away  the  smegma  bacillus.  The  pa- 
tient then  passes  his  urine  in  three  glasses.  The  s]X*cimen  rif  urine  to  Ijc 
examined  is  taken  from  the  third  glass,  centrifuged  for  at  least  five 
minutes,  and  stained  by  Gabb^'s  method,  f  ^*  TIeat  s]wvimen  in  carbol- 
fuchsin,  wash  oif  in  water,  decolorixe,  ami  counterstain  with  Gabbet\^ 
solution  of  methylene-hlue,  sulphuric  acid,  and  water.'^) 

Yet  even  this  t€\st  is  of  doubtful  efficacy.  The  characteristic  de- 
pended upon  by  must  authors  consists  in  the  clnmiuug  of  tulicrele  bacilli 
in  the  characteristic  forms  de8erilH?d  above.  Suiegma  bacilli  are  rarely 
fonnd  in  the  urine  except  as  separate  individuals,  and  extremely  rarely 
in  clumps.  Yet  the  most  eminent  pathologists  have  been  known  to  eon- 
fuse  smegma  bacilli  with  the  bacilli  of  tuberculosis,  in  spite  of  all  these 
precautions. 

The  only  absolute  test  is  inoculation,  and  even  inoculation  may  be 
inconclusive,  since  the  pig  may  die  of  mixed  infection  long  before  the 
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weeks  have  elapsed  which  are  required  for  a  positive  diagnosis  of  tuber- 
culous infection.  Fortunately,  however,  the  discovery  of  the  tubercle 
bacillus  in  the  urine  is  usually  only  one  of  the  many  tests  for  urinary 
tuberculosis. 

Physical  Signs. — Spontaneous  pyuria  without  urethral  retention 
is  almost  invariably  caused  by  either  tuberculosis  or  stone.  The 
physical  diagnosis  should  be  undertaken  with  the  purpose  of  elim- 
inating one  or  the  other  of  these  maladies,  though  it  must  not  be  for- 
gotten that  the  two  may  exist  together.  Physical  diagnosis  may  also 
disclose  the  region  of  the  tuberculosis. 

Palpation  of  the  loin  may  reveal  nothing.  If  the  kidney  is  plainly 
palpable,  it  is  probably  not  tubercular ;  if  it  is  only  sensitive,  it  may  or 
may  not  be  tubercidar ;  if  there  is  perinephritis,  it  may  or  may  not  be 
tubercular.  Palpation  of  the  prostate,  the  seminal  vesicles,  and  epi- 
didymes  may  reveal  tubercular  lesions  in  these  organs.  Palpation  of  the 
vaginal  vault  in  the  female  may  reveal  a  thickened  ureter  traversing  it, 
but  this  ureter  is  not  necessarily  tubercular.  The  tubercular  ureter  has 
been  felt  by  abdominal  palpation  but  rarely. 

The  patient's  body  should  be  examined  for  scars  of  tubercular  lymph 
nodes  or  evidences  of  ancient  joint  or  bone  disease ;  his  lungs  should  be 
carefully  examined  for  evidences  of  tuberculosis ;  his  heart  for  the  hy- 
pertrophy suggestive  of  toxic  nephritis ;  his  pulse  for  the  rapidity  and 
tension  which  suggest  the  same  condition,  but  may  be  due  to  nervous 
overtension;  his  temperature  for  the  evening  rise. 

Tuberculin  Tests. — The  familiar  injection  tuberculin  test  has 
been  but  little  employed  in  the  diagnosis  of  urinary  tuberculosis  because 
of  the  possibility  of  excessive  reactions  which  may  excite  an  acute  ex- 
acerbation of  the  lesions. 

Of  the  newer  tuberculin  tests,  the  Calmette  conjunctival  reaction  is 
too  dangerous  to  the  eye,  and  the  von  Pirquet  vaccination  test  is  not  over- 
accurate  in  adults. 

I  habitually  employ  the  Moro  reaction.  This  consists  of  rubbing 
into  the  skin  a  50-per-cent  mixture  of  tuberculin  and  lanolin.  The  skin 
is  prepared  by  washing  with  soap,  alcohol,  and  sterile  water,  and  a  mi- 
nute bit  of  the  ointment  is  thoroughly  rubbed  into  the  skin  for  at  least 
five  minutes.  The  skin  is  then  protected  with  a  sterilized  dressing.  The 
reaction  usually  appears  in  three  days,  sometimes  not  for  six  days.  It 
is  characterized  by  a  general  erythema  of  the  area  that  has  been  rubbed, 
with  a  thick  outcrop  of  little  paj)ulcs  which  sometimes  vesiculate.  Tem- 
perature reaction  is  extremely  rare.  The  erythema  is  reported  to  have 
appeared,  in  some  cases,  not  only  over  the  place  rubbed,  but  over  a  sym- 
metrical area  on  the  opposite  side  of  the  body.  The  eruption  fades  in 
the  course  of  a  week  or  two.     It  is  not  constant,  yet  it  is  as  reliable  as 

any  of  the  tuberculin  tests,  but  it  only  shows  that  the  patient  has  tuber- 
81 
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culosis  soniewlicTc  in  tlie  body.  Thus  I  obtained  a  |io,sitive  reaction  in  a 
joiing  ijum  witli  a  aiiiall,  olctTiiled  lc\sion  near  tlie  left  ureter,  but  tlie 
lesion  was  eoceeissfullj  exeiseil  and  prtjved  to  l>e  a  pa}>iilotjia  with 
no  evidences  of  tuberculosis.  Yet  a  residence  of  three  luontlis  in  the 
mountains  immediately  after  the  operation  caused  the  patient  to 
gain  ten  fyounds  over  his  |)reviiius  weight,  thereby  coutinuiug  the 
diagnosis  of  tuberculosis;  but  tlie  tnl>erenlosi9  was  not  in  tbe  urinary 
orgaiLs. 

Cystoscopy. — The  cystoscoi^e  may  sho\v  tubercular  lesions  scattered 
over  the  bladder  (p.  40(i)  and  may  reveal  whether  the  primary  lesion  is 
in  the  kidney  or  tbe  prostate.  If  in  tbe  prostate,  the  chief  site  of 
tuberculosis  is  about  tbe  bladder  neek ;  if  in  the  kidney,  it  is  about  the 
mouth  of  the  eorresponding  ureter.  I^ut  eveu  thongh  the  kidney  be 
gravely  dist^ased,  the  bladder  and  ureter  luay  show  no  changes  (PL  I), 
The  characteristic  lesions  of  the  tnlx^rcular  ureter  are  iuilammation, 
ulceration,  and  refraction  (PL  1), 

The  Inflamed  TTreter  Mouth.— The  ureter  may  siniply  be  swollen  and 
edematous,  or  it  may  be  dilated  or  gulfdioled  like  tbe  ureter  of  uon- 
tulxTculoiis  pyelo-nephritis  (p.  3TV>), 

Ulceration  of  the  Wreter  Month — Tbe  lip  of  the  ureter  or  the  adjoin- 
ing region  may  1m^  the  seat  t>f  rounded  or  irregular-sha|K^d,  shallow  ul- 
cerations with  sharp  red  edges  and  a  sloughing  base.  Such  ulcerations 
are  peculiarly  suggestive  of  tuliercidosis.  If  tbe  ulceration  is  marked, 
the  actual  oritiue  of  the  ureter  mav  be  lost  in  the  midst  of  the  crater- 
like  ulcer. 

In  other  instances  the  ulcer  is  a  velvety  gi*anulating  surface.  In 
either  event  there  is  usually  simple  cystitis  of  the  remainder  of  the 
trigrme  and  perhaps  of  other  portions  of  the  bladder, 

Eetraction  of  the  Ureter  Mouth — If  a  eonsideraldc  jxirtion  of  the 
ureter  is  tliit'kened  by  tubtn*culosiSj  tlie  canal  may  be  shortened  and  the 
trigone  thereby  dragged  to  one  side,  so  that  by  turning  the  cyatoscojie 
to  a]>|jreciate  the  relative  position  of  the  two  ureter  moulbs,  we  may  find 
tbe  ncjruuil  ureter  dragged  ahuost  or  quite  to  the  median  line,  while  the 
ureter  from  the  diseased  kidney  is  far  off  to  the  side.  If  this  ureter 
mouth  is  not  markedly  ulcerated,  a  definite  retraction  may  l>e  noted 
in  it;  instead  of  jirojecting  from  the  surface  of  the  mucous  membrane, 
it  is  drawn  into  tbe  bottom  of  a  funnel. 

Inactivity  of  the  Ureter  Month — Although  tbe  ureter  mouth  may  be 
quite  normal  itself,  careful  o!)servaliou  of  its  contractions  may  show 
these  to  be  sluggish  or  absent,  but  this  sign  is  an  unsafe  one  to  depend 
npon. 

Ureter  Catheterism. — If  the  physical  conditions  jiermit,  the  diag- 
nosis of  urinary  tuberenlosis  should  always  include  ureter  catheterism. 
If  only  one  ureter  is  catheter i zed,  it  is  safer  to  catheterize  the  normal 
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one.  If  catheterism  is  impossible,  the  Luys  segregator  may  be  em- 
ployed. 

Catheterism  or  segregation  are  all  but  essential  to  the  final  diag- 
nosis. Jsephrectomy  of  a  tubercular  kidney  should  not  be  attempted 
without  them.  If  possible,  the  phloridzin  or  the  indigo-carmin  test 
should  be  employed,  and  Albarran's  exj>erimental  polyuria. 

The  tubercular  kidney  may  be  polyuric  at  the  onset  of  the  disease, 
but  it  is  slow  in  elimination  and  gives  a  relatively  poor  polyuria  curve. 

Operation  may  be  most  urgently  required  in  a  case  that  cannot 
either  \ye  catheterized  or  segregated;  but  the  local  signs  are  so  vague 
and  misleading  that  one  is  likely  to  fall  into  the  error  of  operating  upon 
the  wrong  kidney  or  of  operating  upon  a  kidney  whose  fellow  is  so  dis- 
eased that  it  cannot  support  life. 

Early  phloridzin  elimination  in  the  total  urine  is  not  absolute  proof 
that  one  of  the  kidneys  is  so\md,  nor  is  delayed  elimination  evidence 
that  one  of  the  kidneys  cannot  support  life.  I  have  successfully  re- 
moved a  tubercular  kidney  from  a  patient  who  eliminated  no  phloridzin 
for  two  hours,  and  Israel  and  several  others  have  had  a  like  experience. 

PROGNOSIS 

The  prognosis  of  tuberculosis  of  the  kidneys  depends  upon  the 
nature  of  the  lesion,  the  age  of  the  patient,  and  the  presence  of  lesions 
elsewhere  in  the  body.  Unfortunately,  the  nature  of  the  lesion  cannot 
be  precisely  determined  until  the  kidney  is  out.  The  age  of  the  patient 
has  an  indirect  bearing  upon  the  prognosis,  for  tuberculosis  of  the  kid- 
ney, like  that  of  other  organs,  assumes  a  more  malignant  form  in  the 
young  and  advances  more  slowly  in  later  years.  Finally,  distribution 
of  the  disease  among  other  organs  of  the  body,  and  espeeially  in  the 
other  kidney,  has  a  marked  influence  on  the  prognosis. 

Albarran  states  that  tuberculosis  of  the  kidney  is  never  spontane- 
ously cured.  It  may  become  and  remain  latent  for  an  indefinite  period, 
but  it  always  remains  as  a  focus  of  potential  activity. 

TREATMENT 

The  treatment  of  renal  tuberculosis  is  almost  purely  surgical.  In- 
asmuch as  the  lesion  is  almost  always  coni])licated  by  mixed  pyogenic 
infection  at  the  time  the  patient  is  first  examined,  little  can  be  expected 
from  hygienic  treatment.  Indeed^  those  few  patients  whose  tul)ercular 
renal  lesions  become  encapsulated  and  latent  are  by  no  means  those  who 
are  best  able  to  take  care  of  tlioniselves.  The  one  patient  in  whom  I 
have  noted  the  existence  of  symptoms  from  a  tubercular  kidney  has 
scarcely  had  any  vacation  from  his  (ccupation  as  a  painter  in  New  York 
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City.  Even  llicnigii  tliis  encapsTilaiioii  occurs,  the  pljysieian  can  never 
ftM'1  .sun%  so  long  as  llio  patient  lives,  that  an  ontlireak  of  tljc  tubercular 
lesiiin  will  not  ikthf  cither  in  tlic^  ki^liiey  nr  I'lsewhere  in  the  ImhIv.  The 
gravity  of  this  clonht  is  impressed  upon  us  hy  the  unexpected  failure  of 
some  of  our  most  promising  cases^  for  tuberculosis  of  the  urinary  tract 
is  no  h*s.s  treacherous  a  disease  than  that  of  tlie  respiratory  tract.  In 
sfjme  cases  it  is  chronic  and  advanc^es  but  slowly;  in  others,  it  is  fright- 
fully malignant,  and  we  have  as  yet  no  absolute  criterion  by  which  to 
distinguish  the  two  elapses.  Even  tlie  of>erative  treatment  of  tuberculosis 
of  the  kidney  must  be  recognized  as  palliative  only;  that  is  to  say,  the 
surgeon  may  chance  to  control  the  disease  by  extirpating  the  kidney; 
hut  extirpation  of  the  kidney  does  not  extirjiate  the  tubercukjsis.  It 
only  removes  the  active  focus  of  the  disease,  and  thereby  gives  the  pa- 
tient a  l>etter  opportunity  for  overcoming  tlie  disease  existing  less  ac- 
tively in  his  other  organs*  Yet  the  great  success  that  has  attended 
nephrectomy  for  tulierculosis  and  the  absolute  failure  tliat  attends  the 
palliative  treatment  make  nepbrectonay  the  only  treatment  for  surgical 
tuberculosis  of  the  kidney. 

Tuberculin  inoculation  is  of  little  value,  though  it  may  control  symp* 
toms  teuiporiirily,     T  have  bad  no  success  with  it. 

Indicmtiona  for  Nepkrectomy. — If  there  is  tuberculosis  of  one 
kidney,  that  kidney  should  be  removed.  The  only  eontra*indication  is 
the  existence  of  tuberculous  lesionn  elsewhere  in  tlie  lK)dy  of  such  gravity 
as  to  probihit  the  ojx^ration.  Such  prohibiting  lesions  may,  for  ex- 
am])le,  exist  in  the  lung  and  Ijc  of  such  severity  as  to  prohibit  any  capital 
o|x*ration  ;  or  the  opjxtsite  kidney  may  be  so  gravely  affected  as  not  to  he 
capable  of  supporting  life. 

In  estimating  the  capacity  of  tlie  op|x»site  kidney  to  support  life,  the 
functional  diagnosis,  as  detailed  in  a  previous  chapter,  is  of  the  greatest 
assistance,  and  I  Ijelieve  that  a  g*>od  |K>lyiiria  curve  is  the  Ix^st  evidence 
of  a  sufficient  function  in  the  opposite  kidney.  Yet,  as  we  have  seen, 
none  of  tlie  functional  testa  are  |Kisitive,  and  the  patient's  gtmeral  cnn- 
dition  should  l)e  given  great  weight  in  making  the  deeision.  If  the 
general  condition  is  good,  and  the  functional  tests  show  that  one  kidney 
is  murk  innro  gravely  affected  than  its  fellow,  this  kidney  should  he 
reuuivtHi  The  existence  of  slight  tubercular  lesions  in  its  fellow  is  no 
contra-indication  to  the  op(*ration;  but  if  the  general  condition  is  bad, 
slight  impairment  of  function  in  tbe  relatively  normal  kidney  should 
have  great  weight  as  a  contra-indication  to  ojjeration. 

Lesions  of  the  bladder  and  of  other  portions  of  the  other  urinary 
and  genital  organs  are  no  contra-indications  to  nephrectomy. 

In  performing  nephrectomy,  the  tubercular  ureter  may  l>e  disre- 
garded. Many  cases  have  shown  that  Kapsammer  is  wrong  in  stating 
that  tubercular  lesions  of  the  ureter  and  bladder  do  not  heal  after  re- 
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moval  of  the  tubercular  kidney.  If  the  patient's  general  condition  is 
bad,  the  function  of  the  opposite  kidney  only  moderately  good,  and  the 
gravely  diseased  kidney  either  pyonephrotic  or  surrounded  by  peri- 
nephritic  abscess,  the  suppurating  focus  may  be  drained  as  a  preliminary 
measure  and  the  patient  submitted  to  hygienic  treatment  until  his  gen- 
eral condition  shall  have  improved  sufficiently  to  permit  nephrectomy, 
which  may  then  be  performed  as  a  secondary  operation. 


CHAPTEK   XLII 

TUBERCULOUS   AND   SIMPLE   ULCERATION   OF   THE 

BLADDER— TUBERCULOSIS    OF   THE   PROSTATE 

AND   SEMINAL   VESICLES 

TUBERCULOSIS   OF  THE    BLADDER 

Etiology 

Tuberculosis  of  the  bladder  is  probably  always  secondary  to  lesions 
in  the  kidney  or  in  the  prostate,  though  Fenwick  ^  has  reported  cases 
of  tuberculosis  of  the  bladder  that  seem  to  be  primary. 

Pathology 

Distribnticn  of  Lesions. — The  lesions  of  vesical  tuberculosis  begin 
about  the  ureter  if  the  disease  descends  from  the  kidney;  about  the 
bladder  neck  if  the  invasion  is  from  the  prostate ;  but  when  the  case  is 
first  cystoscoped,  there  is  often  a  general  distribution  of  the  lesions 
about  the  trigone,  and  perhaps  about  the  rest  of  the  bladder,  which  pre- 
vents a  definite  diagnosis  from  cystoscopy  alone,  without  the  aid  of 
ureter  catheterization. 

If  there  is  mixed  infection,  the  whole  bladder  may  be  inflamed.  If 
not,  even  though  the  greater  part  of  the  organ  is  inflamed,  there  are 
usually  regions  in  which  the  normal  mucous  membrane  may  be  seen  at 
some  parts  of  the  vault  of  the  bladder. 

The  tubercles  appear  as  minute  whitish  areas,  the  size  of  a  pinhead, 
surrounded  by  an  area  of  congestion.  They  are  usually  grouped  to- 
gether over  irregular  areas  of  the  bladder  wall,  while  between  them  the 
mucous  membrane  is  red,  swollen,  and  velvety.  Thus  a  diffuse  vesical 
tuberculosis  gives  the  whole  mucous  membrane  a  velvety  appearance. 
Although  the  tubercles  may  be  seen,  and  sometimes  even  felt,  through 
the  unbroken  epithelium,  the  initial  de]K)sit  occurs,  as  Coplin  ^  has 
justly  remarked,  not  in  the  epithelium,  but  in  the  subepithelial  con- 
nective tissue. 


»  "Ulceration  of  the  Bladder,"  London,  1900. 
^Jour,  of  Cut,  and  Gen.-Urin.  Dis.,  1898,  xvi,  557. 
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The  tubercular  ulcer  "  is  singularly  round  and  discoid.  .  .  .  Even 
the  confluent  ulcers  rapidly  lose  the  isthmus  which  at  one  time  partly 
separated  them  and  quickly  assume  a  roundish  outline.  The  floor  of  the 
ulcer  is  shaggy,  of  a  dirty  yellowish  color.  It  is  uneven  in  contour. 
.  .  .  Commonly  the  ulcer  does  not  become  larger  than  1  or  2  cm.,  or 
about  the  size  of  a  5-cent  piece.  The  floor  of  the  ulcer  is  the  submucosa 
containing  considerable  embryonic  tissue.  In  some  instances  and  at  a 
few  points  in  any  ulcer  the  muscular  wall  may  be  exposed.  ...  I  think 
extension  into  the  muscular  wall  must  be  rather  infrequent.  .  .  .  The 
edges  are  elevated  and  slightly  undermined  .  .  .  hard  to  the  touch  " 
(Coplin). 

The  above  description,  written  from  the  point  of  view  of  the  pathol- 
ogist, is  entirely  in  accord  with  the  clinical  findings.  I  have  never 
known  perforation  of  the  bladder  to  occur,  though  I  have  followed  many 
cases  for  years.  Scnn,^  however,  makes  a  point  of  the  danger  of  per- 
foration. Coplin  suggests  that  perforation,  which  he  believes  very  ex- 
ceptional, may  be  due  to  mixed  infection.  The  great  irritability  of  the 
bladder — its  characteristic  inability  to  retain  more  than  a  few  ounces — 
is  due  at  first  to  the  great  sensitiveness  of  the  tubercular  lesions,  later 
to  an  actual  infiltration  and  contracture  of  the  muscular  walls — a  sort 
of  concentric  hyi)ertrophy. 

The  distribution  of  the  lesions  may  be  irregular,  but  the  center  of 
trouble  is  always  in  the  trigone  or  about  the  mouths  of  the  ureters. 
Thence  the  tubercles,  ulcers,  and  congestion  spread  slowly  to  all  parts  of 
the  organ  by  lymphatic  extension,  by  direct  growth  and  coalition  of  the 
ulcerated  tubercles,  and  jx^rhaps  by  contact,  an  ulcer  of  one  surface  giv- 
ing rise  to  a  secondary  ulcer  on  the  opposite  surface  by  actual  contact 
with  the  mucous  lueinbrane. 

In  the  more  acute  forms  of  the  disease  the  tubercles,  the  ulcers,  and 
the  lesions  of  simple  cystitis  are  variously  combined.  But  in  the  com- 
moner chronic  cases  the  disease  assumes  one  of  two  forms.  If  the  in- 
fection comes  from  one  kidney  the  bladder  lesions  are  entirely  confined 
to  the  neighborhood  of  the  corresponding  ureteral  orifice.  Ulcerations 
and  tubercles  are  closely  groujicd  around  this  point  as  a  center.  If,  on 
the  other  hand,  the  disease  begins  in  the  prostate,  the  neck  of  the  blad- 
der bears  the  brunt  of  the  inflammati<m.  The  mucous  membrane  here 
becomes  congested,  thickened,  and  ulcerated  until  the  condition  is  almost 
an  exact  counterpart  of  a  simple  contracture  of  the  neck  of  the  bladder. 
In  perineal  section,  with  cutting  down  of  the  contractured  orifice,  I  have 
sometimes  been  unable  to  detect  any  difference  between  the  simple  and 
the  tubercular  inflammation. 

Direct  examination  of  the  inflammation  from  or  to  the  posterior  ure- 


1  "Tuberculosis  of  the  Geni to-Urinary  Organs,"  1898,  p.  188. 
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tlira  is  common.    Extensiou  to  the  anterior  urethra  is  rare, 
it  but  once. 

Symptoms 


I  have  seen 


Vesical  tiibereiilosis  is  siniplj  a  specialized  inflammation  of  the  Wad* 
der  with  charac'ttn^isties  s<»  little  distinct  thnt  tuaiiy  of  the  iimst  putho«r- 
aoniouic  among  them  liave  been  determined  only  witliiii  the  last  twenty 
years.  The  course  of  the  disease  is  varied  and  often  obscure.  Some- 
tiniei^  the  svniptoms  arc  quite  chiiraeteristie^  but  the  final  diagnostic  test 
rests  always  with  eystoscopy  and  the  discovery  of  the  tubercle  bacillus. 

Onset. — The  disease,  beginning  usually  during  tiie  course  of  a  renal 
or  prostatic  tnl^ereidosis  or  of  a  chmuic  gleet,  (h'clares  itself  first  1>y  one 
of  two  symptoms^  hennituria  or  irritiibility  of  the  bladder.  This  ons<*t 
may  be  spontaneous  or  provoked  by  the  use  of  instrvinienls  in  the  ure- 
thra. Whether  bleediug  or  irritability  comes  first,  the  uthrr  sim»ii 
follows* 

Hematuria* — The  hematuria  of  tuberculosis  is  usually  quite  charac- 
teristic. It  is  a  prominent  symptom  of  the  disease  first  and  last.  It 
differs  from  the  hematuria  of  stone  in  being  intlueneed  little,  if  at  all, 
by  jolting  or  exercise,  and  it  is  ouly  in  exceptional  cases  a  free  hem- 
orrhagCj  such  as  is  conuiion  from  neoplasnu  The  first  bleeding  noticed 
l>y  the  patient  is  often  the  exudation  of  a  few  drops  of  pnre  bh)od  at  the 
end  of  the  urinary  act.  The  blood  is  squeezed,  as  it  were^  from  the  base 
and  nf*ek  of  tiie  bladder  hy  its  own  contraction.  This  terminal  hemfifurin 
is  usually  accompanied  by  some  terminal  pain  and  spasm  and  is  strongly 
suggestive  of  tuberculosis,  though  it  nniy  (X^ciir  with  any  severe  cc»nges- 
tion  about  the  neck  of  the  bladder.  The  next  urine  passed  is  usually 
red  with  l)loody  and  so  tlie  bleeding  e(^ntinues  for  a  few  hours  or  days, 
and  then  api>areutly  stiqjs,  to  recur  after  an  interval  of  days  or  weeks. 
In  the  nu^anwhile,  knvever,  the  urine  is  not  entirely  clear  of  bloiMh 
Though  not  a  bright  reil,  it  uiay  still  be  smoky,  and  even  wdjen  clean  and 
sparkling  the  microsc^qie  will  almost  invariably  det,(*ct  a  few  red  blood 
cells  in  a  centrifugtMl  specimen,  and  a  tratxj  of  alliuniin  w*ill  also  b*^ 
found.  So  these  Ueedings  recur^  never  profuse  enough  to  fill  the  blad- 
der with  clots,  growing  jjerhaps  more,  perhaps  less,  frequent,  but  never 
stopping  entirely.  They  occur  by  night  as  welt  as  by  dayj  they  are 
nninfluencej  by  exercise  or  by  I'cst.  As  the  disease  pn:>gresses  and  its 
lesions  spread  the  hemorrhages  become,  if  anything,  less  profuse  and 
more  continuous,  Tlie  urine  gets  to  be  hazy  all  the  time,  and  contains 
few  clots.  The  last  few  drops  passed  may  be  pure  bloody  but  beyond  this 
there  is  not  likely  to  \m  any  severe  bleeding  except  nfter  the  introduction 
of  iustnnueuts  into  the  bladder, 

Initability  of  the  Bladdcr.^^The  characteristic  irritability  of  the  blad- 
der— the  frequency  of  urination  and  the  pain  accompanying  the  act — 
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18  often  the  earliest  and  always  the  most  distressing  symptom  of  tubercu- 
losis. At  first,  the  frequency  of  urination  is  not  great,  and  the  pain  is 
chiefly  confined  to  the  end  of  urination.  As  the  bladder  contracts  down 
on  the  last  drops  of  urine,  as  the  terminal  hematuria  appears  (if  there 
is  terminal  hematuria),  a  sharp  pain  is  felt  in  the  perineum  and  often 
on  the  under  surface  of  the  penis  at  the  peno-scrotal  angle.  Pain  may 
also  be  felt  in  the  glans  penis  and  may  radiate  in  various  directions. 
The  effect  of  this  pain  is  to  excite  a  tighter  spasm  of  the  bladder,  and 
the  result  of  this  spasm  is  an  increase  in  the  pain,  so  that  pain  and 
spasm  persist  after  the  last  drop  of  urine  has  been  expelled,  leaving  a 
soreness  which  may  not  pass  oflF  before  another  urinary  act  renews  the 
wretched  cyde.  At  first  this  terminal  pain  is  not  constant,  but  later  it 
accompanies  every  act  of  urination  and  grows  more  severe  as  the  disease 
progresses. 

After  a  short  time,  when  ulcers  have  formed,  or  a  mixed  infection 
has  occurred,  another  pain  is  felt,  a  pain  before  urinating,  often  an  im- 
perious and  irresistible  spasm  which,  if  not  immediately  acceded  to,  will 
squirt  a  few  drops  of  urine  down  the  suflFerer's  thigh  in  spite  of  all  his 
eflForts  to  prevent  it.  The  increased  sensibility  to  pressure  brings  on 
some  such  spasm,  more  or  less  severe,  as  soon  as  a  few  ounces  have  en- 
tered the  bladder ;  and  what  with  this  spasm  before  urinating  and  the 
more  intense  spasm  afterwards,  what  with  the  constantly  decreasing 
capacity  of  the  bladder  and  the  increasing  frequency  of  urination,  the 
patient  knows  no  peace  day  or  night.  The  irritability  of  the  bladder  is 
even  more  strongly  marked  when  instrumentation  is  attempted.  Such 
are  the  bleeding  and  spasm  aroused  by  almost  any  instrument  or  wash 
that  the  patient  soon  learns  to  dread  these  with  all  his  soul.  A  special 
antipathy  of  the  tuk^n^ular  bladder  to  nitrate  of  silver  distinguishes 
tuberculosis  from  simple  cystitis. 

The  TJrinc. — The  urine  of  tulx^rcular  cystitis  is  acid.  At  first  it  may 
be  cloudy  or  bloody.  J^ater  it  is  bkx)dy,  and  often  foul  with  the  products 
of  a  suppurative  cystitis  ingrafted  on  the  tubercular  process  either  spon- 
taneously or  as  the  result  of  catheterization.  But,  however  foul  and 
malodorous,  however  full  of  shreds  of  bloixly  mucus  and  stringy  clots 
the  urine  may  be,  its  one  striking  characteristic  is  its  continued  acidity. 
It  is  by  no  means  imiM)ssible  for  the  urine  of  a  mixed  infection  to  be 
alkaline  when  passed  as  a  result  of  the  predominance  of  pyogenic  cocci ; 
but,  clinically,  alkaline  urine  is  most  exceptional  in  tuberculosis,  how- 
ever violent  the  mixed  infection.  This  persistent  acidity,  in  face  of  the 
odor  and  the  foul  muco-pus  so  characteristic  of  alkaline  cystitis,  is  one 
of  the  most  suggestive  features  of  the  disease. 

Chemical  analysis  of  the  urine  usually  reveals  albumin  in  consid- 
erable quantity  derived  from  the  red  blood  cells,  or  perhaps  in  part  from 
the  kidney. 
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The  inierosoojH?  >iliinvs  [Uis,  red  blood  colls,  ixnd  blad<ler  cpitbelimn, 
A  diligent  search  ftM*  cn^^a  iniist  l»e  niade^  for,  if  found,  they  srigge^^t  t|je 
existeiiee  n{  u  renal  lesitm,  presiimably  tulKTenlar. 

The  Tubercle  Bacillus* — Tiie  uio^t  iiji])ortnnt  part  of  tbe  urinary  ex- 
amine H(»ii  is  tbe  seareh  ft>r  the  tidjereb-  bacillus  (p,  45i)). 

Other  Symptoms. — Among  the  other  .symptoms  due  to  tubereular  eys* 
litis  a  partial  iiH*Hntiiieiiee  i^f  urine  from  spasm  or  from  uleeraticm  of 
tbe  neek  of  tlie  bladder  ii^  in  )t  able.  Mixetl  in  feet  ion  adds  to  the  pyuria 
and  phospbatie  sfoue  nuiy  lit*  formed  and  multiply  tbe  patient's  ag<:)nies. 
The  symptOTus  uf  invdlvemeut  of  the  otlier  genito-nrinary  organs  are, 
sooner  or  later,  important,  and  tbe  ra]ii<l  pulse,  hectic  fever,  and  gen- 
erid  deterioration  chaructcristie  of  tins  disease  may  lie  distinguished  in 
advancrd  eases. 

DlAONOSIS 

Fannliarity  with  the  symptom-complex  just  bud  down^  together  with 
the  discovery  of  tul>ercular  lesions  elsewhere  iu  tbe  body,  may  Ik*  de- 
pended u|xin  to  establish  tbe  diagnosis  in  many  cases.  A  family  history 
of  tuberculosis  may  also  l>e  elicited. 

Method  of  Examination* — hi  the  examination  of  a  patient  with  tu- 
bercular cystitis  the  nature  of  tbe  disease  may  Ik*  iirst  susiiected  from 
tbe  symptnius,  the  history,  or  tbe  evidence  of  tuberculosis  in  the  testieles, 
prostate,  or  lungs,  or  from  the  general  tul)ercular  asj)ect  of  the  patient 
If  this  is  the  case,  every  eflfort  should  l>e  made  to  relieve  the  bladder 
irritability  as  nuieh  as  possilile  lM?fnre  uudcrtuking  cystoscopy.  But, 
Soulier  or  later,  iij,siasropy  is  reqtun'd  bij  every  iuhen'ukir  bladder  to 
determine  the  condiiion  of  the  kidneys.  This  rule  bohls  good  whether 
tbe  prostate  is  involved  nr  not.     Cieneral  anesthesia  may  be  required. 

Urinary  examinali<ai  and  detection  of  tbe  tubercle  bacillus  are  al- 
ways pnrt  of  tin*  Foutine  exiuuination. 

Dif  erential  Biag:nosis — Tlie  evident  features  al>out  the  disease,  early 
or  late,  are  blctMling  and  irritability.  It  may  Ix?  confused  with  simple 
cystitis,  stone,  tumor,  eontraetni*e  of  the  neek  of  the  bladder,  and  renal 
tuberculosis.  F'roni  simph  cystifis  it  is  distinguished  by  tbe  preponder- 
ance of  liemorrhage  and  irritability,  l>y  the  sjx^eial  mUipathy  of  the 
tubercular  bbubier  to  nitrate  of  silver,  by  the  evidence  of  tidierculosis 
elsewhere  in  tbe  body,  and  Viy  the  discovery  of  tbe  tuljerele  bacillus  in 
the  urine.  Stone  in  the  Madder  often  gives  rise  to  symptoms  closely 
resembling  tuliereidosis;  the  eystoscope  establishes  the  diagnosis.  Tu- 
mor is  not  often  confused  with  tubercuhisis,  but  excessive  irritability 
from  the  former,  or  excessive  hemorrbage  from  tbe  lafter,  may  make 
they  aeem  very  much  akin.  Voniraeiure  of  the  neek  of  the  hladder  may 
as  we  have  seen,  be  either  simple  nr  tuliercidar.  Tbe  symptoms  of  the 
two  resemble  each  other  so  closely  that  one  of  our  best-known  genito-uri- 
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nary  surgeons  habitually  confounds  them.  (Cystoscopy,  or  the  discovery 
of  the  tubercle  bacillus  in  the  urine,  is  absolutely  essential  to  convict 
anyone  with  a  contracted  vesical  neck  of  being  tubercular.  Renal  tvber- 
culosis  often  gives  symptoms  purely  referable  to  the  bladder  (p.  456). 

Peognosis 

The  course  of  the  disease  is  irregular  and  slow.  The  symptoms  grow 
worse  year  by  year;  but  the  disease  may  last  a  long  time — I  know  of 
one  man  who  is  no  worse  now  than  he  was  twenty  years  ago,  though  he 
has  had  a  violent  tul)ereulosis  of  the  bladder  all  that  time — since  it  is 
not  in  itself  fatal,  though  it  may  well  render  life  unendurable.  When 
death  occurs  this  is  due  to  renal  or  pidmonary  involvement,  and  upon 
the  implication  of  these  vital  organs  depends  the  prognosis.  Recovery 
is  possible,  though  extremely  rare.  But  the  symptoms  are  often  readily 
controlled. 

Treatment 

Conservative  treatment  of  tuberculosis  of  the  bladder  has  given  far 
better  results  than  any  of  the  radical  procedures  that  have  been  em- 
ployed. It  must  be  the  surgeon's  aim  to  let  the  bladder  entirely  alone,  if 
possible,  and  to  confine  his  treatment  to  the  climatic,  hygienic,  dietetic, 
and  tonic  treatment  appropriate  to  tuberculosis  of  any  organ.  Whatever 
local  or  o|)erative  treatment  has  to  he  undertaken,  hygiene  is  always 
the  backbone  of  treatment.  Among  tonics,  cod-liver  oil,  creosote,  and 
guaiacol  hold  their  accustomed  places.  I  liave  had  good  results  from 
ichtliyol  and  ichthalbin  administered  internally.  I]alsamics  and  alka- 
lies nuiy  1)0  employed  to  modify  tlie  urine  and  to  soothe  the  bladder. 
Uriiuiry  antisej)ties  are  useless  and.  likely  to  prove  irritating. 

Tulxjrculin  injection  may  relieve  the  symptoms,  but  it  does  not  ap- 
pear to  cure. 

Local  Treatment — In  the  early  stages  of  the  disease  local  treatment 
is  absolutely  contra-indicated.  It  only  irritates  the  bladder  and  pro- 
vokes ulceration  of  the  tubercles. 

When  the  disease  is  well  advanced  some  treatment  is  usually  neces- 
sary to  control  the  vesical  spasm.  Local  treatment  is  em[)loyed  for  this 
purpose,  often  with  great  success,  but  only  according  to  certain  well- 
defined  rules.  In  the  first  ])lace,  gentleness  is  more  essential  here  than 
in  any  other  form  of  nrinarv  disease.  In  the  second  place,  irrigations 
must  not  be  used.  They  arc^  very  badly  l)orn(^  by  the  sensitive  bladder 
and  do  no  more  good  than  instillations.  In  tlie  tliird  place,  nitrate  of 
silver,  lK)ric  acid,  and  permanganate  of  potasli,  so  soothing  to  simple 
cystitis,  cannot  be  employed  in  tul)ercnlar  cystitis  on  account  of  the 
violent  reaction  they  i)rovoke  even  in  very  weak  solution — this  is  es- 
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pecially  tnie  of  the  silver  salts.  Finally,  the  boat  rule  for  local  treal 
itieiit  in  to  use  the  dnig  that  give<3  the  luoyt  eomfort,  regardless  of  any 
curative  powers  it  may  possess, 

I  have  freqiieiitly  achieved  almost  miraeuloiis  residts  by  instillations 
of  corrosive  siihliioate.  These  may  U^  administered  daily,  2  to  10 
minims  to  a  dose,  in  very  weak  solution.  Beginning  with  1 :  25,000, 
the  strength  of  the  solution  is  iiierease<i  ns  far  and  as  rapidly  as  the 
patient's  symptoms  permit.  The  ti'eatnieut  should  excite  no  sharp  re- 
action. 

Collin  employs  the  following: 

^   Pulv,  iodoform 1  gm, 

Guaiaeol 5    ** 

01.  oliv.  steril 100    '* 
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Chetwood  has  used  25-jK^r-eent  to  1 00-p^r-ccJit  solutions  of  giiaiacol 
valerian  a  re  in  olive  oil,  and  H-jM.»r-eent  to  12-j»er-eent  watery  solutions  of 
thallin  sulphate.  Both  Senn  and  Ilorwitz  suggest  trichlorid  of  iodin  in 
0.2-per-ecnt  to  0*5-per-eent  solution,  and  the  former  also  employs  the 
familiar  10-per-eent  iodoform-glyeerin  emulsion.  Cumston  has  em- 
ployed lactic  acid  (5  j>er  cent),  Rovsing  earVxdic.  Gomenol  is  w^ell 
9pf:>ken  of. 

Of  ail  these  reme«lies,  the  ones  I  have  found  most  sfHithing  are  sub- 
limate, guaiaeol  valerianate,  and  thallin.  Of  !h(^s(%  the  former  two  are 
the  more  healing,  hut  one  is  fonvd  hi  use  thidlin  when  nothing  else  gives 
relief.     The  instil  hit  ions  shiudd  Im^  re]>eated  rwo  (U*  three  tinH?s  a  week. 

Operative  Treatment — Hygiene  and  local  treatment  may  fail- — ^they 
often  do.  The  indHMticms  for  oix«nitii^n  are:  1.  To  relieve  symptoms 
by  establishing  continuous  drainage,  and  so  allowing  the  bladder  to  tgsL 
2.  To  cure  the  disease  by  tc^pieal  applications.  3.  To  remove  the  dis- 
eased tissue  by  eanlery,  curette,  or  knife.  The  last  indication  can  sel- 
dom he  acted  utwn.  It  is  not  [wssiblo  to  remove  all  the  diseased  tissue, 
since  the  primary  focus  is  usually  in  some  afljacent  organ  and  the  oldest 
bladder  lesions  are  olxrut  the  trigone,  where  they  can  least  well  be  ex- 
cised. Moreover,  an  operative  failure^  entails  dire  results.  The  patient 
may  be  relieved  of  his  dysnria,  but  he  is  condemned  to  a  peniianent 
tuliercular  fistula.  If  tfie  o])eratioii  has  l>een  |)erforraed  as  a  last  resort, 
with  this  permanent  tistulimtion  in  view,  the  patient  may  well  be  con- 
tent to  put  np  with  it;  but  if  he  finds  hims<df,  without  any  warning, 
condemned  for  life  to  a  foul  fistula,  a  leg  urinal,  and  a  filthy  l>ed,  his 
gratitude  to  t!ie  surgeon  will  Ite  slight  indeed.  Hence,  eiirly  oi>eration 
is  not  indicated;  tliero  is  too  much  to  lose  and  t>oo  little  chanoe  of  gain. 
It  is  generally  conf»CMled  that  operation  is  re<:|uired  only  when  local  treat- 
ment has  failed  completely  and  the  patient  is  unable  ta  support  his 
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agony.  Then  the  prospects  may  be  clearly  set  before  him:  the  slight 
chance  of  permanent  cure,  the  possibility,  the  advantages,  and  the  dis- 
advantages of  permanent  fistula.  If  the  patient  is  willing  to  risk  every- 
thing on  the  chance  of  improving  his  condition,  the  surgeon  may  then 
proceed  with  a  clear  conscience  to  do  what  he  can. 

The  selection  of  operation  must  be  left  to  the  surgeon's  judgment 
If  the  patient  is  far  gone  with  renal  or  pulmonary  disease  a  simple 
suprapubic  cystotomy,  with  permanent  drainage,  will  give  the  best 
results.  Extirpation  of  the  whole  mucous  membrane  has  even  been 
resorted  to  (Delageniere  ^),  while  such  lesser  operations  as  excision  of 
an  ulcer  or  cutting  down  the  neck  of  the  bladder  are  frequently  per- 
formed. The  results  have  been  unalluring.  In  a  few  cases  the  excision 
of  tubercular  ulcerations  has  effected  a  cure,  but  in  most  the  vesical 
tuberculosis  has  relapsed  and  the  spread  of  the  disease  in  other  organs 
has  been  unchecked.  Any  interference  with  a  tubercular  vesical  neck 
is  likely  to  result  most  disastrously  in  permanent  incontinence,  and 
perhaps  in  permanent  tubercular  perineal  fistula.  Dr.  Chetwood  has  ob- 
tained rather  more  encouraging  results  with  his  perineal  galvano-cau- 
terization,  but  the  method  is  as  yet  experimental  in  this  respect 

On  the  other  hand,  excellent  results  have  l)een  obtained  by  medica- 
tion of  tlie  bladder  through  the  suprapubic  wound.  The  bladder  may 
be  irrigated  daily  with  the  iodofonn,  guaiacol,  or  sublimate  solutions 
described  above.  The  result  is  usually  disappointing,  yet  such  treat- 
ment may  alleviate  the  symptoms  and  effect  a  cure. 

SIMPLE    ULCER   OF   THE   BLADDER 

There  are  five  kinds  of  vesical  ulcers : 

1.  Tubercular  Ulcers. 

2.  Malignant  Ulcers. 

3.  Inflammatory  Ulcerations. — Those  have  no  clinical  signifi- 
cance. They  consist  of  exfoliations  and  su|)erficial  cxulcerations  of  the 
mucous  membrane  occurring  in  the  course  of  an  acute  or  a  chrtmic 
cystitis. 

4.  Traumatic  Ulcers. — Those  result  from  stone  or  are  |X)stpartum 
complications.  Tlie  bladder  wall  luiviiii:  Ikk'u  crusbod  during  parturi- 
tions by  forceps  or  by  th(i  child's  head,  a  ])art  or  all  of  it  may  slough 
away.^ 

5.  Simple  Ulcers. — Those  ulcers,  kno^v^l  also  as  idiopathic,  em- 
bolic, and  perforating-  ulcers,  arc  vorv  rare.     Bartloot,'**  Wyoth,"*  «nd 

*  Guy  on' s  Anrwles,  1806,  xiv,  50. 

'O'Neil,  Trans,  Am.  Asaoc.  Oen.-Urin.  Surg.,  1909,  vol.  iv. 

«  Lancet,  1870,  i,  210. 

*i\r.  Y.  Med.  Jour,,  1802,  Iv,  582. 
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Johnston  *  liave  reportt'd  cases,  and  Giiterboi'k  -  irioiitioiifi  tho  subject; 
litit  Iliirrv  Fcinvick '*  hay  consifln-cd  it  iiinst  iiitim;itclv.  While  c<»n- 
fcBsing  the  cxhviiic*  iiifrequeney  c»f  the  conditiun,  mi<l  adjiiittiii^  tlial  it 
can  only  U;  dlslingnished  froiij  tulxn'cular  nlccratiim  hy  tht*  akscnce  uf 
tnheiT'le  haciili  froui  the  urine  (a  jK^riluiis  criterion),  the  absence  of  any 
other  evideniie  of  tnl)ercular  disease,  and  the  ultimate  n»covery  of  the 
patient  (thon^:h  a  tubercular  ulcer  may  heal  spout antMiuAly),  lie  inain- 
taius,  nevt*rtheless^  that  the  simple  nicer  of  the  libidder  i^  a  distinct  ftin- 
ical  entity.  **  Then*  is  usnally  only  on<'  idcer.  .  .  *  Its  size  rarely  ex- 
ceeds that  of  a  shilling,  and  its  situation  is  nearly  always  to  the  inner 
side  of  the  nreteric  orifiee.  .  ♦  »  It  usnally  affects  the  tissues  iif  the 
posterior  wall  and  thws  not  actually  encmnch  upon  the  trigone/'  Fen- 
wick  compares  this  ulcer  to  the  simple  ulcer  of  th<^  stomach,  and  men- 
tions one  case  of  }jerf oration. 

The  sympknus  are  comparable  to  those  of  tulrt*rculosis;  but  the  pain^ 
are  alleviated  by  all  forms  of  irrigation,  iusteml  of  beiug  made  worse. 
The  prognosis  is  gnod.     A  cure  may  lie  ctTected  l\v  t-uretting. 

TUBERCULOSIS  OF  THE  PROSTATE 

Tubercidosia  of  the  [jrostate  is  tlie  central  innnt,  as  it  were,  of  gen- 
ito-urinary  tnherenlosis.  Wlicther  or  not  the  prostate  is  the  site  of  the 
original  lesion  of  genital  tnberculnsis,  it  is  through  the  prostate  that 
tnlK-rcuIosis  of  the  urinary  tract  reaches  the  gi^nitals,  and  rice  versa,  and 
it  is  through  tnl^erenlosis  of  the  prostate  that  the  iuflamniation  crosses 
from  one  testicle  to  the  other,  . 

Etiolooy 

Those  wlio  consider  tuberculosis  of  the  prostate  a  prim  a  r^^  lesion  find 
its  chief  cause  in  chronie  gonorrlieal  prostatitis.  Sexual  excels,  cab 
culuSj  etc.,  have  Ixxm  incriniiuated,  and  in  some  cai^es  the  disease  has 
evidently  nothing  to  do  with  prtivious  inflamuuitiou.  Like  other  tulterru- 
lar  manifestations,  it  is  cf»uuuonest  in  the  young  adult  of  a  tuljcrcnlar 
predispusition.     I  cannot  accept  infection  in  coiltL 

PATltOLOOY 

Tnl)ercolizatifm  always  Wgitis  just  l>eneath  the  glaudidar  epi- 
thelium. It  goes  through  the  ordinary  stages  of  caseation,  abscess 
format ioUj  and  fistnlization,  or  it  may  terminate  by  cicatrization. 

Although  the  tnljcrcular  prostate  may  show  no  lesiuus  palpable  by 

I  Brit.  Med.  Jour,,  189:^  I  lOOS. 

»  "Die  Krankheiten  tier  Ilarnblase,"  IS90,  p,  375. 

'  BriL  Med,  Jovt.,  1H9(3,  i,  1133;  also  "  llcpratimi  of  the  Hluflilc^r/'  Lontlon,  P+00. 
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rectal  touch,  the  disease  is  usually  bilateral,  rarely  or  only  for  a  brief 
space  confined  to  one  half  of  the  gland. 

When  abscess  forms  it  usually  bursts  into  the  urethra.  I  have 
known  but  three  to  oi)en  posteriorly.  After  rupture  the  tuberculosis 
spreads  to  the  posterior  urethra  and  bladder. 

Symptoms 

The  disease  begins  in  one  of  four  ways: 

1.  It  is  secondary  to  a  chronic  posterior  urethritis,  assuming  its 
specific  characteristics  imperceptibly,  and  patient  and  surgeon  are  often 
unaware  of  the  change  until  rudely  aroused  by  some  of  the  typical  mani- 
festations of  tubercle. 

2.  It  is  apparently  spontaneous.  The  patient  comes  complaining  of 
gleet  or  dysuria  for  which  he  fails  to  account. 

3.  It  is  a  minor  feature  of  an  epididymal  infection.  The  patient 
complains  of  the  enlarged  testicle,  and  is  not  aware  of  the  shreds  or  pus 
in  his  urine  that  testify  to  the  prostatic  inflammation. 

4.  Less  frequently  a  spontaneous  hematuria  or  a  urethrorrhagia  is 
the  first  sign  of  the  disease. 

The  prostate  may  be  tubercular  for  many  years  and  yet  give  no 
symptom.  When  symptoms  arise  they  are  due  to  ulceration  of  the  pos- 
terior urethra  and  bladder  neck  and  are  precisely  those  of  tubercular 
cystitis. 

Diagnosis 

The  diagnosis  of  tuberculosis  of  the  prostate  before  rupture  is  usu- 
ally uncertain. 

After  the  bladder  has  become  involved  rectal  touch  and  the  cysto- 
scope  determine  whether  the  disease  arises  from  the  ])rostate.  But  the 
mere  discovery  of  indurations  in  and  about  the  prostate  does  not  prove 
that  the  original  and  important  focus  is  not  in  the  silent  kidney. 

Prognosis  and  Trkatmknt 

Until  invasion  of  the  urethra  gives  rise  to  symptoms  the  prognosis  is 
excellent  (for  tuberculosis).     Many  cases  never  give  a  symptom. 
After  rupture  the  prognosis  is  that  of  vesical  tuberculosis. 
Treatment  is  the  same  as  for  vesical  tubercidosis. 

VESICULAR   TUBERCULOSIS 

Tuberculosis  of  the  vesicle  is  always  at  tirst  unilateral.  Before  both 
vesicles  are  aflFected  the  prostate  irnist  l)ecome  inflamed.  Whether  tul^er- 
culosis  is  usually  primary  in  the  prostate  or  in  the  vesicle  is  not  clear. 
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Tile    lf'si<»iis   i\{   LKmlizcnl    riiluM'culosis — luK^iviilizatinTu    <'aseatiiTn" 
ami  siip|]nratinii  tiTniiiiatijig  in  iistula  or  uh-nph\- — app'^ir  first  Dear  the 
nKiutli  of  the  orpin,  wlicire  tlR»y  nmy  reiuain  Juealized  mf  %v hence  they 
may  be  Jisaemiiyited  throughout  its  length. 

Symptoms 

Commonly  there  are  no  symptoms  directly  referalile  to  the  vesicle. 
Hemo9p>ermia,  abscess,  fistula,  increase  or  decrease  in  the  sexual  appetite 
— all  these*  are  rare.  In  most  cases  there  is  simply  evidence  of  a  tul)ercU' 
losis  of  the  prostate  or  of  the  epididymis,  and  examination  reveals  the 
condition  of  the  vesicle.  Simmoiids  ^  examined  25  case^  of  tubercular 
vesiculitis  post  mortem  and  oidy  0  of  these  weri^  found  to  be  sterile. 


Diagnosis 

When  the  prostate  or  epididymis  is  known  to  In?  tnlaercular  and  the 
vesicle  is  found  dilated  or  tender  it  may  l)e  assumed  to  be  tubercidar 
as  well. 

On  the  other  hand,  when  there  is  doubt  as  to  tlie  nature  of  the  pros- 
tatic inflammation  an  examinatirm  of  the  vesicles  may  sometimes  throw 
some  ligfit  uinm  the  sulijeot.  If  typical  hard  nodnlur  areas  of  tnbercn- 
larization  are  enconntered  they  at  onct*  establish  a  diagnosis.  But  more 
often  the  organ  is  merely  dilated  in  a  manner  suggestive  of  simple  in- 
flammation. If,  in  such  a  case,  the  urinary  and  physical  examinations 
fail  to  indicate  the  nature  of  t!ie  disease,  tlie  latter  may  declare  itsc»lf  in 
a  eharacteristie  hni  disagrei*able  fashion  by  an  outburst  of  tuliercnlar 
epididymitis  directly  referable  to  the  examination  of  the  vesicle.  Hence 
the  rule :  never  mftssage  or  exnminp  a  suspeeicd  tubercidar  vehicle  ex- 
cepi  with  the  lightest  possible  lourh. 

Treatment 

All  local  treatment  of  a  palliative  sort  must  be  studiously  avoided, 
ilassage  and  douching  do  not  benefit  the  vesicle,  bnt  endanger  the  tes- 
ticle. Here,  as  elj^ewhert^,  the  general  hygienic  treatment  of  tubercidosis 
ig  of  prime  importance. 

It  is  but  reeentiv  that  the  vesicle  has  come  fairlv  within  the  reach 
of  the  seal  1x^1,  and  many  vehicles  are  sacrificed  to  celel irate  this  new 
triumph  of  surgery.  The  circumscribed  lesions  of  tnliereulosis  have 
proved  especially  tempting.  Even  those  who  l>oIieve  that  the  disease 
18  primary  in  the  testicle  or  epididymis  may  feel  justified  in  extirpating 
the  vesicle,  either  when  known  to  l>e  diseased,  or  in  all  eases,  as  a  routine 
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precaution.  T  am  not  ready  to  accept  eitlier  alternative.  Of  the  large 
nimilx?r  of  cases  in  which  the  vesicle  is  known  to  be  tul)ercular,  onlv  the 
smallest  jx^rcentage  shows  grave  symptoms  of  this  lesion.  Whether  the 
vesicular  inflammation  be  primary  or  not  it  is  usually  amenable  to 
hygienic  treatment.  Yet  exceptional  cases  with  extensive  caseation,  sup- 
puration, or  fistulization,  demand  vesiculectomy,  and  to  these  it  should 
be  accorded,  but  to  no  others. 


CHAPTER   XLIII 
TUBERCULOSIS   OF   THE   EPmiDYMIS   AND   TESTICLE 

Tuberculosis  affects  the  testicle  in  two  ways : 

1.  Diffuse  miliary  tuberculosis,  associated  with  general  miliary 
tuberculosis,  and  of  no  interest  to  the  surgeon. 

2.  Circumscribed  tuberculosis,  which  concerns  us  here.  This  form 
of  tubercle  appears  as  localized  deposits,  one  or  more,  beginning  in  the 
epididymis,  and  involving  the  testicle  only  secondarily, 

ETIOLOGY 

The  predisposing  causes  of  epididymal  tuberculosis  are  three:  1. 
The  tubercular  diatiiesis.  2.  The  existence  of  a  focus  of  tuberculosis 
elsewhere  in  the  body.  3.  Local  trauma  or  inflammation  (precedent 
or  persistent). 

Although  the  profession  is  by  no  means  agreed  in  the  matter,  it  has 
been  my  personal  experience  that,  when  there  is  tuberculosis  in  the  tes- 
ticle, tubercular  lesions  may  invariably  be  discovered  elsewhere  in  the 
body,  the  patient  almost  always  has  tubercular  antecedents,  and  there 
is  often  some  local  disturbance  to  determine  the  localization  of  the 
tuberculosis. 

The  eificient  cause  is  the  tubercle  bacillus. 

Pathogenesis — There  are  three  theories  concerning  the  genesis  of 
genital  tuberculosis: 

1.  That  it  is  primary  in  the  prostate  or  the  seminal  vesicles  whence 
the  epididymis  is  invaded  secondarily,  the  inflammation  extending  along 
the  vas,  or,  possibly,  by  way  of  the  lymphatics  (Kocher,^  Lanceraux,^ 
Guy  on  ^). 

2.  That  genital  tuberculosis  is  primary  in  the  epididymis,  secondary 
in  the  prostate  and  seminal  vesicles  (Reclus,"*  Senn,**  Councilman®). 

3.  That  the  tuberculosis,  whether  occurring  primarily  in  the  one 

»  Op.  dt.,  p.  326.  »  Guyon'8  Annales,  1883,  i,  153. 

*Ibid.,  1891,  ix,  445.  *"Du  tubercule  du  testicule,"  Paris,  1876. 

•  "Tuberculosis  of  the  Gen.-Urin.  Organs,"  1897,  p.  48. 

•  Dennis's  "Surgery,"  1895,  i,  246. 
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end  of  the  seminal  canals  or  in  the  other,  may  be  due  to  inoculation  dur- 
ing coitus  (Verneuil,  Jacobson/  Paladino-lilandini  -). 

Two  questions,  therefore,  arise:  Can  the  inoculation  take  place  dur- 
ing coitus  ?    Is  the  epididymis  invaded  primarily  or  secondarily  ? 

As  to  infection  during  coitus,  no  one  holds  that  such  infection  is  at 
all  frequent.  The  question  is  whether  or  not  it  ever  occurs.  Tubercle 
bacilli  have  been  found  in  the  healthy  epididymis  ( Jani  and  Weigert  ^), 
and  Paladino-Blandini  has  apparently  shown  that  all  bacteria,  tubercle 
bacilli  among  others,  when  deposited  on  the  mucous  membrane  of  the 
urethra  near  the  meatus  may  reach  the  epididymis,  but  cause  no  in- 
flammation there  under  ordinary  conditions.  Yet  these  exixjriments, 
though  very  interesting  as  showing  that  immobile  bacteria  can  travel 
against  the  current,  and  thus  giving  experimental  evidence  of  the  propa- 
gation of  disease  along  the  vas,  prove  only  that  infection  in  coitus  is 
barely  possible,  for  the  combination  of  circumstances  postulated — viz., 
a  massive  urethral  inoculation  and  a  trauma  to  the  testicle — ^would  be, 
clinically,  hard  to  find.  Inoculation  per  urethram  is,  to  say  the  least, 
improbable. 

Is  the  epididymis  invaded  primarily  or  secondarily?  The  highest 
authorities  are  divided  on  this  point,  and  perhaps  this  division  is 
founded  on  a  diversity  of  cases,  some  primary,  some  secondary.  There 
is  no  question  here  of  the  primary  focus  in  the  body,  but  only  of  the 
primary  focus  in  the  genital  tract.  Is  it  in  the  epididymis,  or  is  it  in  the 
prostate  and  vesicle  ?  I  cannot  answer  the  question  except  by  an  array 
of  facts,  all  of  which  seem  to  point  toward  the  same  conclusion:  1. 
I  have  examined  the  urine  of  every  case  of  tubercular  epididymis  that  I 
have  seen  in  the  last  ten  years,  and  in  no  ease  have  I  failed  to  find  in 
the  urine  either  shreds  or  pus  indicative  of  a  ])rostatic  congestion,  though 
there  be  no  discharge  whatever  at  the  meatus.  2.  I  have  often  seen 
tubercular  prostatitis  and  vesiculitis  without  any  lesion  of  the  epidid- 
ymis. 3.  When,  one  epididymis  being  aln^ady  involved,  the  other  one 
becomes  implicated,  I  am  conKdent  that  a  tulK>reular  prostate  forms  the 
bridge  from  one  side  to  the  other,  and  therefore  the  s(*e(m<l  (epididymis, 
at  least,  is  not  involved  primarily. 

To  sum  up:  with  a  tnlKTcuhir  <*])i<li(lyiiiis  the  prostate  is  never  nor- 
mal (though  I  confess  that  its  congestion  may  ])ossil)ly  \ye  similar  to 
that  seen  alK)Ut  the  mouth  (►f  tlK»  ureter  in  tulK^reular  kidney)  and  is 
sometimes  manifestly  tuln'reular  to  rectal  touch.  On  the  other  hand, 
with  a  tubercular  prostate  or  v(*sicle  the  epididymis  is  not  necessarily 
involved.  Involvement  of  the  ])ro.state  ])rec(Mles  involvement  of  the  sec- 
ond testicle.     The  migration  of  tin*  bacteria  in  sufficient  numbers  to 

*  Op.  cit.f  p.  323.  ^  Guyon's  AnnoleSy  1900,  xviii,  1009. 

'  Vircliow^s  Archiv^  1886,  ciii,  522. 
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eiui8o  (ItimnjL^^  js  rcii*leroil  inl*'lli<L^i)>le  l)y  ]*alu(liiM>-|!hiinlinrs  exjic^r 
im'iiLs,  rrlVirt-Hl  to  abovOj  wliirl*,  win  It;  tlit*y  dn  not  rrpruijurc  the  con  ill* 
tions  reqiiiBik^  fur  infection  iu  mi  his,  i]u  npix'seiit  with  sutticieiit 
accuracy  tlie  coinlitiHiig  of  so-called  asccudiiig  iiirtauuimtiuii.  All 
the  weight  of  this^  evidence  goes  to  show  that,  in  iiHiny,  if  not  in 
allj  canes,  tlie  prostate  or  vesicle  is  tul>erciilar  Ix-fore  the  cpididyiniH  l)e- 
coincH  90. 

The  age  at  w4iicli  tiilK?rciilar  inflammation  is  most  common  is  he- 
tween  twenty  and  thirty.  Fidly  half  the  cases  occur  Ijetween  these  years, 
and  the  disease  is  very  rare  l>t*fore  fifteen  and  after  fifty. 

B^^  reason  of  its  more  i^lnggisk  eirculation  the  left  testicle  is  more 
often  affected  than  the  right 

PATHOLOGY 

Authorities  differ  as  lo  whether  the  epitlielinm  or  the  intcrtnhnlar 
tissues  of  the  epididymis  are  first  involved,  and  on  tliese  differences  hnlld 
a  support  to  their  views  iip>n  the  primary  am!  secondary  nature  of  the 


Fig,    t>S.        SjhrlVfKNH      f^BTAIVED      UV      U]irillDFXTi>MY     ANH     K  PI  fH  U^-MECTOMTi*     FOR     TlTHFR- 

€ITMJHIH.      riip    ppididyitiL's    (laterally)   arp    Inhrrmhir  thnaiglioiit ;    cm    right    side    W&S 
iHLiioln  t»iil»r|iji*<l ;  tm  li4t  iicimial.     Ti*j*ti>«  (I'eiit^^r)  >|»l;it,  ^ln>\^iiig  (uWrrless. 

disease*  Suffice  it  to  know  that  tlu*  ja-imary  tuherelea  conglomerate  to 
fonn  the  hard  masses  so  typical  of  iH^gintiiug  tuljereulosis.  These  go 
on  usually  to  caseation,  suppuration,  and  fistulizatiou,  or  else  cicatrice 
or  calcify. 

The  Vas. — The  vas  is  often  lumpy  with  tuhercular  deposits,  dis- 
tended hy  the  products  of  inflammation,  and  often  involved  in  a  jx^ri' 
deferentitis  throughout  its  length.    When  present  this  thickened,  knobby 


fatui>uk;y 
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vas  iti  one  of  the  rhani(*teristif  featiireH  of  the  diacaae, 
prosiaie  may  Ix*  elinicallj  liibeRudar. 

The  Testicle. — Tlie  testicle  is  often  encroached  utK>n  by  a  tnborcu- 
kmia  or  by  an  abscess.  Thoii^li  primary  t!iiK»reiihiais  of  this  organ  is 
rare,  cxaminatioas  by  various  autbors  of  testes  obtained  by  castratioQ 


VUi.    yi», tSEniON    OF  TTri«KRClil.All   TKHTJri.K, 

A  gproup  of  Lubfreli"«i  iiivftdlng  the-  healthy  tiHSUe. 

abiiost  always  shown  a  more  or  less  widely  diaseniinated  beginning 
tuberculosis  of  this  gland.  This  discovery  has  been  hailed  as  startling 
priKif  of  the  advaHta<»;e  of  total  4'a>*trahon,  it  K>ing  very  justly  urged 
that  tlie  lesions  in  the  testicle  would  Ix*  overhM>ked  by  the  surgeon  intent 
u|>on  some  conservative  ojieratirm.  It  is  true,  however,  that  theae 
lesi*>ns  of  the  testiele  are  ftftcn  present  in  eas(\s  treatc^I  by  conservative 
operations,  as  well  as  in  tbnse  tint  irentecl  surgically,  and  that  in  most 
instances  the  testicle  is  aide  to  overcome  the  infe^'tion  if  given  an  oppor- 
tunity, although  the  occasional  appearance  of  purely  orchitic  abscesses 
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aftrr  cpididyiue^toiny  is  evideiKv  tliiit  the  enouiy  h  uot  always  r&- 
IM'lltxL 

The  Vaginalis — ^Tlic  tunica  vaginalis  may  be  studded  with  tubercles, 
ltrodiU"in|ic  clinpun*  hydrcK*eio.     Operati<m  always  reveals  liydrcM>eIe. 

The  Urinary  Organs — The  urinary  urgana  arc  often  atfeeted  with  the 
genital  organs.  Such  cases  form  a  picture  of  complete  gonito-urinary 
tidierculosis.  Either  the  urinary  or  the  gi^nital  tuberculosis  may  be 
prill  I  a  ry  (p.  44 1>), 

The  Lungs — The  lungs  are  often  enough  spared.  Thus  Kocher, 
among  451  auto]>si€^8  on  eases  of  urogenital  tuliereulosis,  found  as  many 
as  J) 5  (21  per  eent)  with  normal  lungs.  During  life  the  pulmonary  in- 
voh^ement  is  often  insignificant.  On  the  other  hand,  lieelus  fouml, 
among  500  phthisical  patients,  64  with  geni to-urinary  tul>erculosisj  45 
with  involvement  of  the  genital  tract,  and  It)  with  tubercular  testes  only. 

SYMPTOMS 

The  pafient,  a  yi>nng  man  «iften  wilh  tulicreular  antecedents,  comes 
coniphyniug  that,  one  testicle  is  larger  than  the  otiier.  Tiic  swelling  may 
have  been  spontaneous  or  it  nuiy  hav^e  f<»llowed  injury,  or  f)crhaps  u 
previous  gonorrheal  c[)idiilymitis  never  g)t  quite  well  and  now  has  l)0- 
gun  to  swell  again,  (Juestioning  may  disclose  a  family  or  a  persimal 
history  of  tulH?reulosis,  or  an  account  of  freipient  and  painfn!  urination 
perhaps  slight,  previous^  or  still  existing.  The  epididymal  lesion  is 
usuaJly  tender,  rarely  painful. 

Less  often  the  onset  is  acute.  The  testich^  is  greatly  swollen  and 
har^l.  There  is  considerahh?  pain,  au<l  the  vaginalis  rapidly  fills.  This 
condition  may  suliside,  leaving  a  few  nodules  here  and  there,  or  it  may 
go  on  to  suppuration. 

Ujxin  exa ruining  such  a  testicle  it  is  usually  foimd  somewhat  en- 
largc^d  throughout,  with  large,  hard  nodules  at  one  end  or  the  other  of 
the  epididymis^  or  througliout  its  length.  There  may  he  Inmjis  in  front 
in  the  tewtirle  itscdf.  The  outline;  of  the  tumors  nuiy  l)e  obscured  l>y 
fluid  in  the  tunica  vaginalis.  The  vaa  deferens  may  be  knotty,  enlarged, 
and  harfl,  as  far  as  it  can  I*c  felt,  and  a  fiugtT  in  the  rcx^um  may  detect 
the  scuninal  vesicle  similarly  affeeted.  Nodules  may  perhaps  also  he 
detected  in  the  prostate  and  vesicles;  the  urine  coutains  prostatic  shreds 
and  pus  in  small  or  large  quantity,  and  there  are,  perhaps,  svmptoms 
ix^ferahlc  tu  tuU-rr-alosis  nf  prostate,  Idadder,  or  kidney.  Tlie  Inngs,  bio, 
may  Ite  involved.  Until  suppuration  occurs  the  testicle  is  almost  pain- 
less, tc^stieular  sensation  is  not  materially  reduced,  and  the  op]Misite 
testicle  is  not  usually  affected.  Sexual  jxtwer  and  desire  are  influeni'e<l 
only  by  the  fears  of  the  patient. 

The  malady  advances  slowly,  sometiraes  remaining  stationary  for 
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many  months ;  finally,  the  nodules  soften  into  abscess,  the  skin  adheres, 
and  the  abscess  bursts  and  discharges  a  thick,  cheesy  material.  These 
abscesses  remain  fistulous  for  a  long  time,  sometimes  indefinitely.  New 
abscesses  tend  to  form,  pointing  by  old  or  by  new  routes.  After  abscess 
of  the  substance  of  the  testis,  hernia  testis  may  come  on.  When  the 
disease  invades  the  scrotum  the  inguinal  glands  enlarge.  Such  a  condi- 
tion is  often  mistaken  for  cancer.  A  patient  may  have  both  testicles 
indurated,  knotted,  full  of  fistulse  for  years,  and  still  seem  to  enjoy  ex- 
cellent health ;  but  usually  he  is  pale,  thin,  anemic,  weak,  perhaps  with 
tubercular  deposits  in  his  lungs  or  elsewhere. 

COURSE   AND    PROGNOSIS 

The  usual  course  of  the  disease  has  been  described  above.  It  is  that 
of  a  local  malady  advancing  slowly  to  a  fatal  termination.  When,  how- 
ever, the  patient's  surroundings  are  unfavorable  and  his  general  health 
poor,  he  may  succumb  rapidly  to  the  local  disease.  Indeed,  we  occasion- 
ally meet  with  a  case  which  starts  like  an  ordinary  acute  epididymitis, 
the  tuberculose  galopante  du  testicule  of  Duplay,  and  never  remits  its 
fury.  In  other  cases  the  chronic  course  of  the  disease  is  interrupted  by 
acute  exacerbations. 

The  cases  ^  may  be  divided  into  two  classes:  (1)  those  in  which  the 
epididymal  lesion  is  the  chief  active  tubercular  lesion  in  the  body  (26 
cases),  and  (2)  those  in  which  the  tubercular  lesion  is  only  a  part — per- 
haps a  relatively  unimportant  part — of  genito-urinary  (24  cases)  or 
general  (31  cases)  tuberculosis;  but  no  patient  remains  hard  and  fast 
in  either  class.  The  clinical  picture  varies  as  one  or  another  lesion  rises 
into  prominence.  One  may  follow  clinically,  however,  and  with  some 
degree  of  order,  the  course  of  the  lesion  in  the  epididymis  itself  (where 
it  may  be  acute  or  chronic,  suppurating  or  quiescent)  and  in  its  fellow. 

The  acute  onset,  as  well  as  the  acute  exacerbations  during  the  course 
of  the  disease,  are  probably  due  to  mixed  infection.  Caseation  and  fis- 
tula may,  however,  occur  without  any  mixed  infection. 

Such  breaking  down,  whether  acute  or  chronic,  simple  or  tubercular, 
occurred  in  at  least  76  of  the  152  testicles,  probably  in  a  great  many 
more.  It  is  a  striking  fact,  however,  that  of  these  76  cases  of  softening 
or  suppuration,  53  occurred  in  the  first  year,  while  late  suppuration  was 
noted  only  once  in  the  third,  fourth,  and  fifth  year  respectively. 

It  would  seem,  therefore,  that  if  the  process  remains  chronic  in  the 
epididymis  for  a  year  or  two,  it  is  not  very  likely  to  break  down.  I 
have  seen  the  nodule  become  swollen  and  threatening  to  break  down  in 

*  This  and  some  of  the  following  paragraphs  are  quoted  from  my  report  of  a  hun- 
dred wts^s  of  tubercular  epididymitis  in  the  Annals  of  Surgery ^  June,  1907. 
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later  years;  liut  it  1ms  alwtiys  citiier  settled  Imek  into  its  clironic  condi- 
tion or  been  removed  Ix^forc  softening  tovik  i>laet\ 

On  the  other  hand,  no  sitppiiralion  oe^MiriT^I  in  2i\  eases  watched  for 
more  tlum  one  year.  Fonrteen  nf  tliese  wvrv  f()!l(iwt;d  less  than  four 
years,  9  from  four  to  nine  years,  and  0  re.sjx?ctivcly  ten,  eleven  (:i  easels), 
twelve  (2  cases) ^  and  sixteen  years. 

Condition  of  the  Opposite  Testicle. — Here  is  iierlnqTS  the  moat  im- 
portant jxaiit  of  iilL  Alany  patients  permit  one  testiele  to  Ix^  removed 
in  the  ho{)e  that  the  disease  is  confined  to  this  one  organ,  and  may  be 
anipntated,  Thii^  hope  is  ntterly  vain,  and  relapse  npon  the  opposite 
side  almost  inevitably  oeciirsj  be  the  o|>eration  ever  so  slight  or  ever  so 
radieaL 

This  is  |>roven  by  the  snmmary  of  the  87  eases  in  which  it  is  defi- 
nitely reeorrled  that  thi*  ojjposite  epitlidymis  was  or  was  not  affected. 
Fifty-three  so  relapsed ;  *54  had  not  done  so  when  last  seen. 

Involvement  of  the  tijiposite  epididyinis  ocrnrred  within  the  first  two 
years  in  4G  eases.  In  only  '>  did  tbi.s  oetnir  after  the  third  year,  tbtmgh 
10  others  remained  nnilateral  fur  longer  pc*riods, 

1  have  followed  for  more  than  a  year  'Ati  eases  that  did  not  snppurate 
and  34  that  did  (1  duplicate).  Of  the  siqipu rating  eases,  18  were  still 
active  when  last  seen,  2  of  them  within  three  years,  2  four,  3  five,  and  1 
six  years.  Sixteen  either  bnrst  or  were  incised,  suppurating'  for  a  cer- 
tain nundx?r  of  months  thereafter,  and  then  were  seemin^l>^  cnred. 
Three  such  a]>pareut  cures  were  folh)wed  but  one  year;  1  for  two  years; 
1  for  four;  1  fnr  tive  (lulateral)  ;  1  fi>r  six;  1  for  seven;  1  for  eight;  2 
for  ten  (1  bilateral);  1  f*ir  twelve  (bilateral);  1  for  thirteen^;  1  for 
twenty-live  (bilateral);  1  f*>r  twenty-seven  years.  Yet^  to  prove  that, 
no  matter  how^  Inn^  these  patients  remain  well  they  are  not  absolutely 
guaranteed  against  i'e]ai)se;  in  1  ease  suppuration  followed  gonorrhea 
fourteen  years  after  the  apparent  healing. 

That  30  per  cent  of  cures,  watehnrl  for  more  than  three  years,  should 
follow  suppuration  in  the  tul)ereular  testis  is  most  surprising,  ami  I 
fear  would  not  he  verified  if  the  eases  were  more  numerous.  Yet,  on 
the  other  hand,  tli^sc^  cases  which  did  not  suppurate  were  forever 
snioldering  or  advancing.  Single  eases  showed  irregular  activity  as  late 
as  tive,  six,  eight,  an*!  ten  years  after  the  onset;  while  ajjparent  cures 
were  obsen^ed  at  five,  eight,  nine,  twelve/  and  sixteen  years — only  14 
per  cent. 

MortaUty.^-^T  can  record  no  mortality  from  tubercular  testicle.  One 
patient  died  of  phthisis  (six  months),  1  of  tubercular  meningitis  (six 
years),  and  1  of  f)elvic  abscess  after  ojK^ration  (six  years)  ;  but  none  of 
these  deatlis  is  dinu'tlv  attributable  tn  the  testicle. 
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'  Oppoeitc  cpididym^  of  one  patient. 
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DIAGNOSIS 

The  three  conditions  with  which  the  tubercular  testicle  is  likely  to 
be  confused  are  simple  epididymitis,  syphilis,  and  neoplasm.  The 
means  for  distinguishing  these  tliree  conditions  are  the  following: 

1.  Aspiration  of  hydrocele  or  drainage  of  abscess  in  order  that  the 
lesions  of  testicle  and  epididymis  may  be  accurately  palpated. 

2.  Familiarity  with  the  clinical  aspect  of  tuberculosis  of  the  testicle 
— the  little  rounded  nodules ;  the  diffuse  infiltration  of  the  epididymis ; 
the  acute  epididymo-orchitis ;  the  frequency  of  hydrocele  and  abscess; 
the  ever-present  sensitiveness  to  pressure. 

3.  Tubercular  family  history,  upon  which  too  much  weight  must  not 
be  placed,  and  tubercular  personal  history,  which  is  often  an  important 
aid  in  diagnosis. 

4.  Evidences  of  tuberculosis  in  the  internal  genital  organs,  as 
evinced  by  active  tubercular  lesions,  chronic  tubercular  nodules  or  a 
slight  haze  in  the  urine  and  some  pus  in  the  prostate  (which  may  be 
expressed  by  massage). 

5.  The  diagnosis  can  be  clinched  by  discovery  of  the  tubercle  bacil- 
lus in  the  urine,  in  the  pus  massaged  from  prostate,  or  in  the  contents  of 
hydrocele  fluid  or  abscess. 

6.  Still  further  confirmation  may  be  obtained  by  operation. 

Yet  that  these  signs  may  all  fail  I  am  sure  from  several  cases  in 
which  the  careful  and  close  observation  of  months  failed  to  distinguish 
absolutely  between  tuberculosis  and  other  lesions. 

TREATMENT 

H^^enic  Treatment. — The  hygienic  treatment  of  tuberculosis  is  as 
efficient  in  tubercular  testis  as  in  phthisis.  It  is  the  foundation  of  every 
cure. 

Tuberculin  Treatment — 1  have  used  this  in  vain. 

Surgical  Treatment. — Let  us  first  discuss  the  treatment  of  hydrocele 
and  of  abscess,  for  on  these  all  agree. 

Hydrocele. — Small  hydroceles  need  not  be  disturbed.  They  usually 
disappear  with  the  subsidence  of  the  acute  process.  Large  ones  may 
be  tapped  by  way  of  palliation  or  may  form  an  excuse  for  radical 
operation. 

Occasionally  a  hydrocele  of  tubercular  origin  is  cured  by  injection 
of  carbolic  acid. 

Abscess  and  Fistula. — These  must  he  kept  open  and  treated  by  Bier 
cups. 

Shall  Radical  Operation  he  Performed^ — I  array  myself  among  the 
most  conservative.    I  believe  that  the  removal  of  one  testicle  tends,  if 
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anvil  ling,  U*  viuymrn^^v  Yvvurrviwe  un  tlie  (ippriKilti  si<U\  While  I  am  not' 
absuliiuMv  conviiic't'd  as  to  ihv  physical  cHL't't  of  rt'uioviiig  one  teslirh*,  I 
know  of  few  worse  moral  effecta  than  that  prod  need  hy  relapse  on  the 
opposite  side  after  sii(»h  an  oireration.  I  liuve  not  seen  any  generaliza- 
tion of  the  disease  iniine*liately  after  ujieration,  siieli  aa  some  surgeons 
liave  reported;  bnt,  nevertheless,  1  am  perfectly  confident  that  the  knife 
never  renioveij  all  the  diseasOj  even  when  the  entire  lidH^reidar  testis  with 
its  oord  and  vesicle  is  taken  away*  All  that  the  knife  can  do  is  to  re- 
move the  most  active  focns  of  the  disease,  and  this  is  best  accomplished 
by  conservative  surgery,  not  by  radical  measures.  When  the  inflantTua- 
tiou  diK-'s  not  subside  nnder  hygienic  treatment^  the  surgical  rtHpiire* 
nicnts  of  the  case  may  usually  be  met  by  epididymectomy  or  by  incision 
of  suppurating  foci. 

On  the  other  hand,  I  have  lAevn  every  form  of  tulM^rcuIar  disease  Ix^t- 
t«red  and  f)ermanently  cured  by  hygienic  and  dietetic  measures,  and 
these  should  always  l>e  accorded  ]u*tvedence,  if  for  no  other  reason,  at 
least  because  of  the  uncertainty  of  the  disease. 

To  spc^ak  practically,  tlie  patient  w^ith  a  tubercular  testicle  should 
wear  a  susjMmsory  bandage,  lie  should  l>e'  encouraged  to  take  every 
advantag*_^  of  sunlight  and  climate  that  his  st^ition  in  life  jiermita.  lie 
should  be  treated  with  general  tonics  and  antitulxTcular  remedies  ac- 
cording to  the  surgeon's  judgment.  I^ocal  remedies  are  useless.  The 
injection  of  an  iodoform  glyeeriu  emulsion  (Si^mi)  or  of  a  10-i>er-ceut 
ehlorid-of-zinc  solution  (Lannelougue)  has  met  with  little  favor. 

Ef)ididymeetomy  should  I)c  ]ierformed  if  the  disease  grows  worse  in 
spite  of  pal]iati\e  treatment.  WHien  any  of  the  tubereular  lesions  soften 
or  begin  to  adhere  to  the  skin  they  shouhl  i>e  opened  and  scraped  at 
once.  The  surgt^iju  may  take  this  opiMfrtuuity  Uy  lay  o{K'n  other  points 
of  threatening  sup]uiration,  or  ho  nuiy  shell  off  the  entire  epididyuiis 
from  the  tt^stiele,  dividing  the  vas  at  or  near  the  external  abdominal 
ring.  If  the  vas  is  juvoIvchI  lieyond  this  ]wint,  the  incision  may  Ix^  pn> 
longed  upward  and  outward  over  the  inguinal  canal,  and  the  vas  freed 
and  followed  down  to  the  vesiele,  where  it  may  Ix?  dividt^l.  If  tlie 
al)scess  involves  the  testicle  I  like  to  burn  its  walls  with  the  Paquelin 
cautery. 

I  accejjt  only  tw^o  indications  for  castration,  the  destruction  of  the 
testicle  by  sit  ppu  rat  ion,  and,  in  aome  cases,  the  hyperacute,  galloping 
tul)ercular  orchitis  (usually  due  to  mixed  infection). 

One  of  the  argmnents  of  those  who  condeum  epidyniectoiny  is  that 
it  always  leaves  some  tul>ereidi»sis  in  the  testis,  1  do  not  doubt  the  truth 
of  tins  statement.  Indeed,  1  have  deliberately  left  a  testicle  full  of 
till  Mercies  in  two  of  these  cases  and  seen  it  sxd>si<le  and  give  no  further 
trouble.  Some  of  the  K-sults  have  been  peculiarly  brilliant.  Two  of 
them  scarcely  show  the  least  departure  from  a  normal  appearance,  the 
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scar  of  the  epididyniectomy  having  (piitc  accurately  reproduced  the  form 
of  the  epididymis  itself. 

All  operations  should  bo  jierformed  under  general  anesthesia,  in 
order  that  the  surgeon  may  have  the  opportunity  to  do  his  work  thor- 
oughly, unhampered  by  the  patient's  outcry.  When  epididymectomy  is 
performed  primary  union  may  often  be  exi)ected.  Curetting  and  cauter- 
izing operations  should  be  terminated  by  drainage.  Fungus  may  be 
amputated  by  the  cautery,  turned  in  and  covered  by  the  scrotum.  If 
this  operation  fails  castration  is  necessary.  Pousson  ^  has  advocated 
ligature  of  the  spermatic  cord  as  a  cure  for  tubercular  testis.  The  sug- 
gestion is  too  new  to  receive  calm  judgment 

If  the  seminal  vesicle  is  tubercular  the  question  of  operating  upon 
it  may  arise  (p.  476). 

*  Guyon'a  Annalca,  1900,  xviii,  356. 


CHAPTER   XLIV 
MOVABLE   KIDNEY 

The  kidney  is  naturally  endowed  with  a  certain  degree  of  mobility. 
Like  the  other  abdominal  viscera  it  moves  with  respiration  and  its  posi- 
tion is  influenced  by  the  attitude  of  the  subject  Yet  this  condition  is 
entirely  normal.  Such  a  kidney  is  not  distinctly  palpable.  A  movable 
kidney,  on  the  other  hand,  is  one  that  is  subject  to  downward  displace- 
ment to  such  an  extent  that  it  may  be  distinctly  palpated  by  the  usual 
methods  of  examination.  English  authors  distinguish  between  movable 
kidney  and  floating  kidney.  The  former  is  subject  to  downward  dis- 
placement only  behind  the  peritoneum ;  the  latter  may  also  be  displaced 
forward  toward  the  anterior  abdominal  wall,  and  often  possesses  a  meso- 
nephron.  Continental  writers  distinguish  mobility  of  the  first  degree 
(the  fingers  can  grasp  the  kidney),  the  second  degree  (the  fingers  can 
be  brought  together  above  the  organ),  and  the  third  degree  (the  kidney 
can  be  depressed  into  the  iliac  fossa). 


FREQUENCY 

The  recorded  frequency  of  movable  kidney  varies  with  the  point  of 
view  of  the  author  and  the  delicacy  of  his  sense  of  t^)uch.  The  widely 
divergent  opinions  of  various  writers  may  be  tabulated  thus: 


Bergmann  * 

Einhom  * 

Idem  ' 

Mathieu  * 

Godard-Danhieux  *. 

Suckling  • 

Harris  ^ 


Women. 

Per  Cent. 

Mkn. 

Cases 

Movable 

Cases 

Movable 

Kxamine<l. 

Kidney. 

Examined. 

Kidney. 

905 

40 

4.41 

828 

4 

543 

112 

20 

772 

14 

832 

240 

28 

1,080 

42 

306 

85 

25 

603 

212 

35 

268 

6 

100 

42 

42 

100 

6 

126 

71 

56 

Per  Cent. 


0.48 
1.81 
3.88 

2!33 
6 


»  Op.  cit.,  p.  134.  «  />>  bull,  mfd.,  1H93,  vii,  1113. 

^  Med.  Record,  1898,  liv,  220.  ^Giiyon's  Annales,  1901,  xix,  197. 

'  Ibid.,  1901,  lix,  561.  •  Edinb.  Med.  Jour.,  1898,  iv,  228, 

1  Jour,  of  the  Am,  Med,  Assoc,  1901,  xxxvi,  1527, 
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Many  of  these  statistics  are  obviously  compiled  in  camera,  and  repre- 
sent only  the  physician's  interpretation  of  the  term  "  movable  kidney  " 
without  any  reference  to  the  patient's  symptoms.  The  average  observer 
will  probably  recognize  a  movable  kidney  in  20  per  cent  of  women  and  2 
per  cent  of  men ;  yet  the  cases  which  have  symptoms  and  require  treat- 
ment are  far  fewer  than  this. 

There  is  a  general  agreement  that  in  8  cases  out  of  10  the  right  kid- 
ney only  is  movable ;  of  the  remainder  the  majority  are  bilateral,  imi- 
lateral  left-sided  nephroptosis  being  most  unusual.  When  both  kidneys 
are  movable,  the  right  kidney  is  usually  more  movable  than  the  left. 

Although  movable  kidneys  have  been  discovered  in  patients  of  all 
ages,  as  a  rule  the  symptoms  of  the  disease  appear  in  the  third  decade  of 
life  and  disappear  between  the  fortieth  and  fiftieth  years. 

PATHOGENESIS 

To  be  satisfactory,  a  theory  must  explain  (a)  the  predominance  of 
movable  kidney  in  woman,  (6)  the  frequency  with  which  it  occurs  on 
the  right  side,  and  (c)  its  importance  between  the  ages  of  twenty  and 
forty. 

We  shall  consider : 

a.  Causes  of  Congenital  Nephroptosis. 
6.  Causes  of  Acquired  Nephroptosis. 

Primary  Predisposing  Cause. — Shape  of  the  lumbar  recess. 

{Enteroptosis. 
Pregnancy. 
Emaciation. 

T^     .^.       ^  (  Corsets. 

Exciting  Causes  |  ^^^^^^ 

a.  Causes  of  Congenital  Nephroptosis.— The  existence  of  con- 
genital nephroptosis  has  l>een  doubted,  but  the  possibility  of  such  a  condi- 
tion is  proved  by  sncli  eases  as  Dr.  W.  R.  Stewart's.  In  this  case  an 
exploratory  operation  performed  for  intestinal  obstruction  on  an  infant 
eight  months  old  disclosed  a  floating  kidney.  Abt  ^  and  Morris  have 
collected  similar  eases.  Yet  the  discovery  of  a  movable  kidney  in  a  child 
is  undoubtedly  exceptional,  and  the  presence  of  any  symptoms  before 
puberty  is  rarer  still. 

With  our  present  knowledge  it  is  impossible  to  say  what  may  be  the 
cause  of  this  condition.  It  has  not  been  determined  how  far  the  factors 
that  operate  in  later  life  are  at  work,  and  how  great  a  part  actual  ab- 
normal development  plays. 

*  Jour,  of  the  Am.  Med.  Assoc,,  1901,  xzzvi,  1166. 
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Jk  Causes  of  Acquired  Nephroptosis, "Primary  Prcdispagijig 
Cause.^ — ^Wulk<Av  aiul  Di'litzeii  ^  have  sliuwii  b\'  aii  extensive  sscrics  of 
patlioliigieal  iiivestigatious  that  tliere  is  quifje  a  >vitle  variation  in  tbe 
sizi*  of  tlie  nielie  in  the  loin  Dcciipied  bj  the  kidney.  The  paravertebral 
niche,  as  they  call  it,  is  rthallower  in  women  than  in  men,  shallower  on 
tbe  right  side  ^  than  on  the  left.  The  feminine  peenliarity  api>ears  with 
the  Ijroadening  of  tbe  ]>elvis  at  the  advent  of  pnberty;  and  it  is  this 
fennnine,  right-sided  shallowness  of  the  l>ed  in  whieli  the  kidney  lies 
that  is  the  ehief  predisposing  cause  of  nephroptosis.  Harris  has  gone 
even  fnrther,  and  maintains  that  the  ehief  eliaracteristies  of  the  Ijody 
form  that  predispose  to  ne|)hroptosis  ''  are  a  markiMl  eonlraetirm  of  the 
middle  zone  of  the  body  with  a  diminution  in  the  capaeity  of  this  p^^»r- 
tion  of  the  Iwidy  eavity.  This  diminution  in  the  eapaeity  of  the  middle 
zone  depresses  the  kidney,  so  that  tbe  eonstricted  outlet  of  the  zone 
comes  above  the  center  of  the  organ,  and  all  acts,  sneh  as  coughiiigj 
straining,  lifting,  flexions  of  tlie  ho<!y,  etc,,  whieh  tend  to  addnet  tbe 
lower  ribs,  press  on  the  npjK^r  pole  of  t]ie  kidney  and  crowd  it  still 
farther  downward.  It  is  the  long-eontinned  repetition^  in  a  suitable 
lH>dy  form,  of  these  influenex^s,  wbielj  collectively  may  lie  called  internal 
tranmata,  that  gradually  produces  a  movable  kidney/*  Not  everyone 
is  willing  to  lay  so  much  stress  on  the  predispjaing  cause,  though  Wol- 
kow  an*l  Delitzen  have  proved  that  its  influence  has  l>een  much  imder- 
rated/^ 

Secondary  Predisposing:  Causes — The  internal  traumata  just  men- 
tioned, and  many  others^  such  as  intermittent  renid  congestion  during 
menstruation^  prolapse,  and  iiiflainujatiun  of  tlie  jR^lvic  organs,  etc,,  may 
b©  inchided  here;  but  we  need  discuss  only  four  allegi*d  causes— viz., 
enteroptosis,  weakness  of  the  abdominal  wall,  ])n*guancy,  and  emaciation. 

Jifiicropiosis  is  a  general  condition,  of  which  nephroptosis  is  often 
one  of  t!ic  features.  Glenard  ^  considers  that  nephroptosis  never  exists 
without  a  general  enterojitosis,  but  lie  stanils  alone  in  this  opinion,  Ein- 
bi^ni  ''  has  sih^u  :^7  cases  of  enteroptosis  without  nepliroptosis,  and  21o 
cases  in  wliieh  l>i>th  conditions  existed;  hepatoptosis  occurred  with 
ncphrnptosiH  otdy  'M>  tiuies,  54  times  wdtbout  it;  while  in  57  cases  only 
the  kidney  was  movaldc.  Similarly  Oodard-Danhicux  "^  records  131 
cases  of  nephroptosis  without  enteropttisis,  and  81  cases  with  it;  while 
in  97  instances  there  was  enteroptosis  without  nephro]i(osis.     Obviously, 
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«  "Die  Wanderniere,"  1899,  Berlin. 

*  Chiefly  tx'cause  the  liver  fills  the  upper  seisniietit  fjf  t!ie  niche  on  this  side. 

*  The  theory  that  enteroptosis  if*  an  evidence  of  degeneracy  hiia  Ixhju  propounded 
by  Stiller,  Tnffier,  aad  Albarratj,  hut  this  theory  hati  not  met  with  general  acceptance. 

*  '*  lAiS  Ptoses  visc^rale^/*  Paris,  1891*.     Lyon  mtd,,  18S5,  xhv,  8. 

*  Med.  Record,  1898,  liv,  220;  1899,  Ivi,  397j  and  1901,  hx,  561. 
•G<w. /icW.,  1900,  V.  159. 
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then,  enteroptosis  plays  only  a  secondary  role.  When  the  two  coexist  it 
is  quite  as  possible  they  are  due  to  similar  causes  as  that  the  one  do- 
pends  upon  the  other.  One  can  comprehend  how  a  loose  liver  should 
depress  the  kidney  below  it  and  favor  its  mobility ;  but  general  enterop- 
tosis can  influence  the  position  of  the  kidney  only  by  leaving  room  for 
its  displacement. 

Pregnancy  introduces  another  dispute.  It  is  an  accepted  fact  that 
repeated  pregnancies  favor  relaxation  of  the  abdominal  wall  and  en- 
teroptosis, yet  there  is  an  absolute  disagreement  in  the  statistics  on 
nephroptosis.  Landau,  Senator,  Moulin,  Morris,  and  others  maintain 
that  movable  kidney  is  more  frequent  in  women  who  have  borne  children, 
while  Kiittner,  Godard-Danhieux,  and  Lindner  defend  the  opposite 
theory.  It  would  certainly  seem  probable  that  the  tendency  to  mobility 
in  a  kidney  should  be  increased  by  the  abdominal  strain  of  parturition, 
and  the  resultant  abdominal  flaecidity. 

Weakness  of  the  abdominal  wall,  Wolkow  and  Delitzen  insist,  is  a 
strong  predisposing  factor  in  enteroptosis  and  nephroptosis.  The  ab- 
dominal viscera  are  deprived  of  their  necessary  support,  and  therefore 
sag  downward,  carrying  the  kidneys  with  them,  in  case  the  shallowness 
of  the  paravertebral  niches  makes  these  organs  liable  to  prolapse. 

Emaciation,  it  is  stated,  causes  nephroptosis  by  absorption  of  the 
perirenal  fat.  Morris  has  often  noted  the  small  quantity  of  fat  that  sur- 
rounds kidneys  requiring  nephrorrhaphy.  Yet  one  can  scarcely  believe 
that  the  absorption  of  fat  could  be  so  sudden  as  to  leave  a  space  into 
which  the  kidney  would  sag.  On  the  other  hand,  it  is  quite  conceivable 
that  the  excursions  of  a  movable  kidney  should  discourage  the  deposition 
of  fat  within  its  fascial  envelope. 

Exciting  Causes. — Corsets  have  been  alternately  praised  and  con- 
demned. A  corset  tliat  brings  pressure  to  bear  IkjIow  the  kidney  region 
will,  if  applied  while  the  kidney  is  in  place,  hel})  to  retain  a  movable 
organ;  while  a  long-waisted  corst^t  that  compresses  the  ribs  is  equally 
likely  to  encourage  renal  mobility.  The  fact  that  Egyptians  suffer  from 
movable  kidney  is  evidem^e  that  the  corset  does  not  deserve  all  the  blame 
which  has  been  heaped  upon  it.  Yet  it  does  weaken  the  abdominal  wall 
and  so  increases  tlu;  liability  to  nephroptosis. 

Trauma  of  one  sort  or  another  is  certainly  the  exciting  cause  of  all 
cases  of  movable  kidney.  T^ut  it  is  ecpially  certain  that  the  trauma  in 
question  is  usually  of  a  mild  ty]K\  Suckling  mentions  the  influeuce  of 
constant  stooping.  The  internal  traumata  recognized  by  Harris  have 
l)een  enumerated.  The  influence  of  pregnancy  and  corsets  has  alnnuly 
been  mentioned.  Berginann  insists  upon  the  evil  effect  of  horseback 
riding. 

The  effect  of  acute  trauma,  such  as  falls,  kicks,  and  blows,  is  an  open 
question.    Harris  absolutely  denies  its  influence,  and  though  many  acute 
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cat>e8  from  tliis  eaiiso  huvc  In^t^ii  emmRn^ale^l,  I  l»t*lieve  that  in  most  in- 
tttanees  the  traiiina  \ni^  Ll-cu  only  the  cause  yf  .symploias  in  an  organ 
already  movable. 

PATHOLOGY 

Congenital  Mobility. — '*  A  floating  kidney  witli  a  niesonephron 
is,  of  course,  alwayni  euii^eoitnl  ''  (Morris),  Siieh  t*ases  are  rare;  ^  hnt 
it  is  aho  possible  that  tlie  kidney  should  be  eongeuitally  movable  behind 
the  peritoneum. 

Acquired  Mobility* — The  kidney  may  lie  movable  within  its  fatty 
capsule,  or  fat  and  kidney  may  move  together  within  the  fascia*  The 
adrtmal  does  not  lial)itually  move  with  the  kidney*  The  kidney,  however 
great  its  no<]iiired  mobility,  does  not  eoine  to  have  a  mesonephrom  It 
moves  ab<Hit  Iwliiud  the  peritonenin. 

Secondary  Changes.^-As  a  result  of  long-eontiniied  mnbility  the  renal 
vesseh  may  bw!onie  eonsiderably  lengtht*ne<l.  They  are  the  radii  of  the 
circle  in  which  the  kidney  moves;  as  they  lengthen  mobility  increases. 

The  ureter  may  Ix^come  kinked,  and  in  this  event,  which  is  by  no 
means  nneonimon,  the  free  outflow  of  urine  is  obstrneteJ  and  the  kidney 
becomes  bydrouepbrotie*  Kinking  of  tlie  ureter  is  due  to  the  fact  that 
it  is  held  fast  to  the  perittmenm,  and  therefore  cannot  partake  in  the 
renal  exeursiLUi, 

Adhesions  may  form  as  a  result  of  repeated  attacks  of  bydroue- 
pbrosis  or  of  other  intiammation  of  the  kidney  itself  or  of  the  surround- 
ing tissues,     Hucb  adhesions  increase  the  ureteral  obstruction. 

The  secondary  changes  in  the  kiduey  are  those  of  hydroiieplirosis. 

Exceptionally  gangrene  of  the  kidney  has  occurred  from  torsion  of 
the  pedicle. 

SYMPTOMS 

So  as  to  bring  order  out  of  the  contradictory  opinions  concerning 
the  sym]jifnns  of  movable  kidney,  we  may  tnke  as  the  basis  of  our  de- 
8cripti^>n  a  few  conuiiouly  accepted  facts,  in  the  first  place,  any  surgeon 
familiar  with  abdominal  palpatio >n  appreciates  that,  in  examining  a 
jjatient,  one  iwcasionally  finds  a  movable  kidney  which  has  never  given 
any  syuiptouis,  and  of  whf>se  existence  the  ])alicnt  will  not  become  aware 
unless  the  8urgi*on  announces  his  discovery*  A  second  class  of  caaes^ 
while  liaving  a  movalde  kidney  and  suffering  from  varirms  sytnptoms — 
digest ive»  neurotic,  or  pelvic — have  no  symptoms  directly  referable  to 
the  kidney  itself.  The  organ  is  neither  tender,  adherent,  nor  enlarged* 
There  is  no  history  of  hydronephrosis,  no  evidence  of  either  urinary  in- 
fection or  renal  sclerosis*     Finally,  there  are  other  cases  wdth  symptoms 
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directly  referable  to  the  kidney  itself.  Thus  nephroptosis  is  encountered 
clinically  under  three  aspects: 

1.  Nephroptosis  without  symptoms. 

2.  Nephroptosis  without  symptoms  directly  referable  to  the  kidney. 

3.  Nephroptosis  with  symptoms  directly  referable  to  the  kidney. 
NephroptosiB  without    Symptoms   directly  Beferable  to 

the  Kidney. — The  greater  number  of  cases  commonly  classed  as  mov- 
able kidney  come  under  this  head,  and  it  is  the  infinite  variety  of  symp- 
toms which  such  cases  present,  the  doubtful  origin  of  these  symptoms, 
and  the  uncertainty  of  their  cure,  that  has  obscured  the  whole  subject 
and  given  rise  to  opinions  so  divergent  and  to  discussions  so  virulent. 
And  so  long  as  man  retains  his  individuality  opinions  upon  this  subject 
must  continue  to  differ.  Therefore  I  shall  not  attempt  the  futile  task  of 
reconciliation,  but  shall  rest  satisfied  with  expressing  a  point  of  view 
which  may  afford  a  basis  for  discrimination  in  the  surgical  treatment 
of  this  malady  which,  after  all,  is  the  main  point  at  issue. 

The  class  of  cases  under  discussion  has  but  two  common  features: 
(1)  The  subjective  symptoms  are  referable  to  any  one  of  several  diseases 
of  organs  other  than  the  kidneys,  and  (2)  one  or  both  kidneys  are  mov- 
able, but  present  no  signs,  either  subjective  (pain)  or  objective,  of  dis- 
ease. Such  patients  may  present  nervous  symptoms,  digestive  disorders, 
or  painful  sjmptoms.  These  symptoms  are  exhibited  in  greater  or  less 
degree  and  in  various  combinations. 

Hervoas  Symptoms — It  is  quite  impracticable  to  detail  here  the  vari- 
ous symptoms  of  neurasthenia  with  abdominal  manifestations  that  have 
been  attributed  to  renal  mobility.  Their  name  is  legion.  But  the  ques- 
tion that  always  arises  is,  Does  the  neurastlienia  depend  upon  the  mov- 
able kidney  ?  Two  answers  may  be  suggested.  If  temporary  reposition 
of  the  affected  organ  brings  temporary  relief  from  the  symptoms,  and 
if  with  renewal  of  the  kidney  prolapse  the  symptoms  recur,  there  is, 
clinically  sjx^aking,  an  established  connection  between  the  mobility  of 
the  kidney  and  the  nervous  symptoms.  In  the  second  place,  it  may  be 
found  that,  perhaps  as  a  result  of  slight  retention  from  kinking  of  the 
ureter,  there  is  interstitial  nephritis.  In  this  case  the  nervous  symptoms 
may  possibly  he  attributed  to  renal  autointoxication. 

Digestive  Disorders — The  flatulent  dyspepsia  and  constipation  that 
figure  so  prominently  among  the  symptoms  of  nephroptosis  are  but 
rarely  referable  to  the  kidney.  Einhorn's  opinion  upon  this  subject  de- 
serves quotation : 

Most  of  the  gastric  and  intestinal  symptoms,  such  as  pains,  eructations, 
nausea,  occasional  vomiting,  irregularity  of  the  bowels  (chiefly  constipation, 
sometimes  diarrhea),  which  are  present  in  persons  with  movable  kidney, 
occur  usually  independently  of  the  latter,  and  require  therapeutic  measures 
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appropriate  to  mch  conditions.  Ga^trit-  neurosos,  wliit'b  oriiJ^iDatc  \*y  reflel 
action  from  a  moval)le  kidney,  are  nu^t  with  Init  rari'ty ;  ajiiong  tlieui  I 
would  place  nervons  vomiting  and  nausea.  Whether  cases  of  jH^riodic 
attacks  of  continued  gastro-syeeorrhea  can  be  regarded  as  reflex  symptoms 
of  a  movalile  kidney  appears  to  nie  douhtful.  Of  course  these  conditions 
are  found  in  patient>i  sntfcring  froni  movahlc  kidney,  yet  1  have  obst^rved 
cases  in  which  neitlicr  tiie  wearin;^  of  an  ubdounrial  handa^^e  nor  the  per- 
formance of  nephrorrhaphy  causetl  the  diKapj)earancc  of  the  |K'rio<lie  ga'^tro- 
succorrbea. 


I 


IFere,  again,  the  tests  applietl  to  ibe  nenr<>ti**  cu>es  arc  of  service.  Tf 
rep<isition  of  the  kidney  ndic^ves  the  syniptouis,  or  if  there  is  renal  in- 
snlik'icncj,  .some  connection  Ij^tween  the  renal  condition  and  the  diges- 
tive disturbance  may  te  suspected. 

We  may  mention  liere  the  theory  maintained  by  EdelKjhls  ^  that 
movable  kidney  on  the  right  side  may  cause  clironic  a]vpendicitis  by 
pressure  upon  the  superior  mesenteric  vein.  The  relative  infrequency 
of  app-^ndicitis  in  wrmien  discourages  this  Ixdicf. 

Painful  Symptoms.- — The  pains  most  often  caused  hy  movable  kidney 
are:  (1)  Pain  and  tenderness  in  the  kidney  itself*  (2)  Pain  of  a  dull, 
dragging  character  low  down  in  the  hack,  a  pain  comparable  to  that 
commonly  attributed  to  uterine  ret  rod  is  placement.  (*^)  Frequent  and 
painful  urination.  It  is  characteristic  that  these  pains  should  be  in- 
creased by  exercise,  and  should  be  more  severe  during  the  menstrual 
period.  It  is  evident  tliat  any  of  them,  except  the  first,  may  be  attril)- 
utable  to  conditions  other  than  nephroptosis.  Therefore  it  is  essential 
tliat  they  should  he  kno^\Ti  to  disappear  with  rejiositiHn  of  the  kidney, 
and  to  reappear  with  it.s  prolapse  before  we  can  be  sure  of  any  eomiee- 
tion  between  the  pain  and  the  renal  mobility. 

Nephroptosis  with  SymptoniB  directly  Referable  to  the 
Kidney. —  Here  we  enter  upon  a  more  definite  Held  of  investigation* 
If  the  kidney  is  tender  and  painful,  if  the  tenflerness  is  relieved  by- 
re position  of  the  organ,  jf  there  is  renal  colic,  or  if  the  tender  kidney 
is  enlarged  or  adherent  in  an  abnormal  position^  we  have  direct  physical 
evidence  that  the  symptom  is  due  to  the  ne])hroptosis.  Kven  more  char- 
acteristic is  the  intt'rmiffeni  ht/dronepJu^osis  due  to  movable  kidney. 
This  condition  in  its  fully  developed  form  is  unmistakable.  The  patient 
comes  with  history  of  a  tumor  in  the  flank.  This  tumor  gradually  grows 
larger  during  a  few  days  or  weeks  and  then  suddenly  disapfiears.  There 
is  an  interval  of  a  few  days  and  then  t!ie  tumor  once  more  Ix^gins  lo 
grow.  It  is  usually  very  painful  and  tender,  and  its  gro\Hh  is  often 
attended  by  renal  colic  (Dietrs  crises),  while  its  disappearance  is  sig- 
naled by  relief  of  the  pain  and  accompanied  by  the  discharge  of  an  ex- 

^  Po9trGraduaU,  1899,  xiv,  B5. 
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Rire  quantity  of  urine.     In  other  cij^o.^  the  kiilncv  rloc-?^  not  fill  siif- 

iciently  to  give  a  |K*r('i^ptiI4c  tiinior,  but  thero  are  rt^-iMsitoJ  attat^ks  of 

enal  colic  without   passage  of  ston^a  or  evidences  of  pyelfj-nophritia. 

fExamination  then  reveals  a  movable  kidney,  swollen  and  tender  dnring 

raaroxydnis. 

The  ont<Minie  of  tliese  ohstrnetive  fanes  is  that  of  ht^dnmephrasis. 
Intermittent  pyonephroHis  may  alno  of<Mir, 


DIAGNOSIS 

If  the  kidney  is  only  slifrhtly  movable  thit^i  miiy  l)e  detreted  by  bal- 
lottcmeut  and  the  other  methcids  of  renal  palpal  ion.  A  lli*iiting  or^i^an 
may  be  discovered  almost  anywhere  in  the  abdomen.  As  a  rnle,  if  is  not 
difficult  to  distinguish  a  float in^^  kidney  frnni  other  alKlominal  tnniors, 

[The  very  mobility  of  the  organ,  the  fact  that  it  may  Ije  replaced  in  the 

lloin,     together     with 

jits    general    contour, 

[and    the    sickening 

iBensation,   similar   to 

land  yet  not  the  same 

las  the  ovarian  sensa- 
ion,  caused  by  pres- 

lanre     upon     it,     are 

*flntfieiently  character- 
istic. Tumors  arising 
from  the  ovaries  or 
uterus  may  ht*  distin- 

Iguished  by  their  pd- 

Ivic  attachments.     To 

f  distingiiish  a  moval>lt* 
kidney    from    a    dis- 

■  tended     galbHadder, 

■Iforris  projK^ses  the 
following  criteria: 
(1)  The  enlarged 
gall-liladder,  as  well 
as  the  kidney,  is  a 
freifuent  eanse  of  pto^  \m. 
fn 0 V able  abd om i u a ! 
tumor,  (2)  History 
of  jaimdiee.  (8)  The 
tumor  caused  by  an  enlarged  gall-bladder  can,  in  almost  every  case^ 
at  all  times  be  felt,  whereas  a  movable  kidney  (unless  also  enlarged) 

.  cannot      (4)   Variability  in  the  size  of  the  tumor  goes  for  nothing 


MtlVADLE     KiDVEY      InJKCTKD      WITH      ArCJVKOL, 

(Rarlioprrupli  by  Dr.  MacKee.)  ratii-nt  hud  lm<l  a  IHiitl 
crisis.  Injection  s^ihuw?,*  ubMence  «>f  iiydronephrosis  or 
kirikini?.     Lowt?r  jKile  of  kidney  showa  weU, 
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riiik'ss  aHsnoiat*^]  willi  .sudden  diuresia,  (5)  A  cnlfiiloiis  gall-bla<Wcr 
fti'ls  uxuvU  harder  tliiiii  :i  ntovabk'  kidiiey*  (0)  TW  radius  of  nio 
l>iHty  of  tlu^  gall  Idadtior  ditTors  from  tlint  of  tlio  kidney*  Morris  al«o 
int'utioTis  tlio  fart  fliat  the  two  eouditions  ofli^n  eot'xist,  and  that  in- 
flation of  tJie  colon  for  the  purpose  of  pushing  the  kidney  ontward 
and  tlie  ^all-ldailder  upward  is  a  most  iinrelialile  means  of  dia^nj^is, 
sinee  ihe  he{>atie  tloxnre  of  the  colon  njay  l>e  displaced  downward  and 
inward  when  eitlier  affection  exists.  The  Ultimate  method  of  diagnosis 
in  a  doidjtfrd  case  is  nrcter  catheterization  as  for  hydronephrosis. 

Exploratory  aspiration  cannot  lie  too  strongly  condemned. 

Bnt  the  discovery  of  a  niovahle  kidney  hy  no  means  completes  the 
diagnosis.  It  is  etpially  imjHtrtaut  to  ascertain  whether  tlie  symptoms 
are  dne  to  ttie  nephroptosis  or  to  something  else.  In  scmie  cases  there 
can  lie  no  donlit  that  the  kidney  is  at  fanlt.  If  a  hydroneplirosis,  a  pyo 
nephrosis,  or  an  adherent  organ  is  dis<'ov4*red,  luTc  is  a  pathohjgical  con- 
dition demanding  treatment.  Then  the^  are  the  tender  kidneys  and 
those  cases  whose  symptoms  are  temporarily  relieved  hy  rest  and  reposi- 
tion of  the  distilaced  organ.  These  form  a  douhtful  class,  and  merit  the 
most  minute  examination  and  the  closest  watching,  of  which  the  palli- 
ative treatment  of  the  disease  forms  an  im]x>rtant  part  The  majority 
of  tliem  are  coniplieated  hy  some  neurotic  tendency^  enteroptosis,  or 
gastro-intestinal  or  jielvic  disease.  Their  jndicions  treatment  is  pecul- 
iarly diliieult.  Finally,  there  are  the  cases  in  which  no  test  can  show 
a  direct  connection  between  tlie  renal  [jtosis  and  the  symptoms, 

TREATMENT  ~ 


Tn  deciding  nixm  the  proper  course  of  treatment  for  any  individual 
case  of  movable  kidney,  the  surgeon  must  l^ear  in  mind  tlie  following 
facts : 

1,  In  many  eases  nephroptosis  produces  no  symptoms. 

2.  fn  many  instances  nephropexy,  while  it  retains  the  kidney  in 
place  (whicli  it  does  not  always  do),  either  fails  t*»  relieve  or  aggravates^ 
the  ueurotie  or  dyspt^ptic  symptoms  attributed  to  renal  mobility. 

In  view  of  these  facts  we  must  hesitate  to  elect  nephropexy,  a  trea^ 
menl  which,  though  sargically  a  sucet^ss,  may  prove  clinically  a  failure, 
or  worse  than  a  failiin*.  Met^hanical  treatment — sup[Mirting  the  kidney 
by  a  siiital)le  iK'lt — may  always  be  ex}K^rimpntally  em]iloyed  in  douhtful 
cases.  Hut  to  have  reiNinrse  to  surgery  is  a  grave  uuitter.  Not  bet^ause 
of  the  danger  or  discomfort  connected  w^ith  the  operation^  for  the  fornjer 
is  almost  nil,  the  latter  iuciuisiderahh*,  but  liecause  in  most  iustiinces  the 
patient  is  distinctly  neurotic,  and,  while  the  influence  of  the  operation 
per  se  may  l>e  beneficia],  it  may  also  1h?  injurious.  In  short,  the  knife 
is  no  proper  instrument  for  a  faitli  cure.     Its  brilliant  successes  should 
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not  blind  us  to  its  failures.  Yet  where  palliative  measures  fail,  and  the 
symptoms  are  apparently  dependent  upon  the  renal  mobility  and  re- 
quire relief,  there  is  no  choice.  An  o]x;ration  is  then  surely  the  lesser 
evil.  So  we  may  conclude  that  the  treatment  of  subjective  symptovfis  due 
to  renal  mobility  is  palliative;  surgical  measures  should  be  reserved  for 
the  treatment  of  hydronephrosis  and  other  similar  pathological  condi- 
tions thut  cannot  be  relieved  without  them,  and  for  those  cases  that  do 
not  respond  to  persistent,  intelligent  palliative  treatment. 

Palliative  Treatment. — The  broad  lines  of  palliative  treatment 
are: 

1.  To  remedy  digestive  and  menstrual  derangements. 

2.  To  regulate  exercise  so  as  to  avoid  overfatigue. 

3.  To  improve  the  general  vitality  and  combat  neurasthenia  by  over- 
feeding, massage,  hygiene,  electricity,  and  tonics,  and 

4.  To  apply  an  abdominal  supporter. 

Much  emphasis  is  placed  upon  the  kind  of  belt  or  corset  employed 
to  support  the  abdomen.  Edebohls  ^  reviews  the  opinions  of  various 
writers  upon  this  subject,  even  to  that  of  Gurtzburg,  who  "  administers 
a  yeast  ferment  with  the  object  of  producing  meteorism,  and  thus  sus- 
taining the  prolapsed  kidney."  This  is  an  extreme  example  of  the  fal- 
lacious impression  that  a  support  must  be  worn  solely  for  the  purpose  of 
retaining  a  kidney  in  place,  and  that,  this  accomplished,  the  cure  is  as- 
sured. Nothing  could  be  further  from  the  truth.  As  a  matter  of  fact, 
it  is  the  patient's  general  condition  that  should  be  attacked  primarily, 
the  local  condition  only  secondarily.  Many  a  case  of  *^  movable  kidney  '^ 
is  cured  by  hygiene,  diet,  and  exercise,  while  the  kidney  remains  as  loose 
as  ever.  Moreover,  in  applying  a  belt  or  a  corset  the  eflfort  must  be  made 
to  support  all  the  abdominal  viscera,  not  the  kidney  only.  It  is  not 
conceivable  that  any  form  of  pad  should  hold  the  kidney  in  place,  and 
therefore  it  is  wiser  to  disixjnse  entirely  with  pads  and  to  support  the 
abdominal  contents  en  masse.  For  this  purpose  the  modem  straight- 
front  corset  may  be  employed.  Some  women  find  that  this  article,  if 
applied  in  the  recumbent  position,  acts  as  an  admirable  supporter.  If 
this  fails  a  snug  elastic  abdominal  belt  should  be  tried.  And  all  the 
while  the  systemic  treatment  must  be  attended  to. 

Siirgrical  Treatment. — Nephropexy. — Nephropexy  (nephrorrha- 
phy)  is  the  oi)eration  of  fixing  the  prolapsed  kidney  against  the  ab- 
dominal wall. 

Results  of  Nephropexy — The  earlier  nephropexies  were  so  uniformly 
followed  by  relapse  that  many  physicians  opposed  the  operation  on  the 
ground  that  a  perinanoiit  euro  was  never  accomplished  by  operation;  but 
recent  statistics  tell  an  entirely  difTorent  story.     Morris  has  performed 

»  Afed.  Record,  1901,  lix,  690. 
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98  nephropexies  with  1  death  ("  cardiac  thrombosis  in  a  stout  female 
whose  kidney  was  incised  and  explored  before  being  fixed  "),  and  only 
"  a  few  "  relapses  after  operations  performed  according  to  "  a  plan  dif- 
ferent from  the  present  methods."  Edebohls  reports  193  cases  (68 
bilateral),  with  3  deaths  and  2  known  relapses.  All  of  my  own  cases 
have  been  successful. 

But  nephropexy  may  be  regarded  from  another  point  of  view.  In  a 
very  considerable  proportion  of  cases  the  patients  have  complained  of 
more  pain  after  the  operation  than  before.  This  may  be  due  to  one  of 
several  factors :  perhaps  the  pain  did  not  commence  in  the  kidney,  and 
therefore  was  not  relieved  by  operation,  but  was  rather  intensified  by 
the  shock  and  disappointment;  or  perhaps  it  was  due  to  adhesions 
or  kinks  of  the  ureter  which  were  not  relieved  by  the  surgeon ;  or  per- 
haps the  kidney  was  replaced  high  up  in  the  loin  in  a  niche  from  which 
it  had  descended  because  there  was  not  siifiicient  room  for  it  (Harris). 
However  this  may  be,  I  have  had  only  one  patient  complain  of  a  recur- 
rence of  pain.  Nephropexy  was  performed  upon  her  as  a  lesser  evil  than 
exploratory  abdominal  section,  with  which  she  was  tlireatened  by  an- 
other surgeon.  Her  various  neurotic  symptoms,  which  had  existed  for 
years,  immediately  disappeared.  Five  years  later  they  returned,  and 
she  underwent  at  the  hands  of  various  surgeons  the  extraction  of  several 
teeth,  drainage  of  the  antrum  of  Highmore,  excision  of  the  inferior 
dental  nerve,  nephrectomy  (the  kidney  was  found  firmly  adherent), 
vesico-vaginal  fistulization^  an  infinite  variety  of  other  treatments,  all 
to  no  avail.  It  has  been  interesting  to  find  two  reports  of  her  cure,  the 
one  by  a  dentist,  the  other  l)y  a  physician.  Finally,  exploratory  laparot- 
omy was  performed  a  year  ago.  A  normal  appendix  was  removed — and 
she  has  remained  better  ever  since,  thougli  far  from  well.  She  has  re- 
cently been  poisoned  by  a  rectal  injection  of  boric  acid,  but  survived! 


CHAPTER   XLV 
THE   URETERS   AND   THEIR  DISEASES 

ANATOMY 

The  ureter  is  the  excretory  duet  of  the  kidney.  It  is  a  fibre-mus- 
cular tube  beginning  at  the  funnel-shaped  neck  of  the  renal  pelvis  and 
terminating  at  the  lateral  angle  of  the  trigone  of  the  bladder.  There  is 
normally  one  ureter  for  each  kidney.  Each  ureter  is  from  35  to  40  cm. 
(14  to  16  inches)  long.  The  ureter  is,  when  empty,  a  closed  tube  like 
the  urethra.  Its  physiological  caliber  is  that  of  a  cylinder  about  0.3 
cm.  (^  inch)  in  diameter.  The  lumen  of  the  ureter  is  slightly  con- 
stricted at  three  points:  (1)  A  distinct  narrowing  at  a  point  about  2 
cm.  from  its  upper  extremity,  (2)  a  slight  narrowing  where  it  crosses 
the  brim  of  the  pelvis,  and  (3)  a  muscular  constriction  at  its  entrance 
into  the  bladder. 

Stmctnre. — The  ureter  is  composed  of  three  coats:  the  fibrous,  the 
muscular,  and  the  mucous. 

The  fibrous  external  coat  runs  continuously  from  the  fibrous  en- 
velope of  the  kidney  and  its  pelvis  to  the  bladder.  It  is  a  tough,  glisten- 
ing, elastic  tissue. 

The  miLScular  coat  consists  of  an  external  longitudinal  and  an  in- 
ternal circular  layer  of  smooth  muscle.  It  is  well  developed  in  both  the 
ureter  and  the  pelvis  of  the  kidney.  In  the  calices  it  thins  out  to  a  few 
stray  fibers.  At  the  vesical  extremity  of  the  ureter  its  muscle  pierces 
that  of  the  bladder  and  is  continued  as  a  band  of  fibers  running  along 
each  edge  of  the  trigone.  Thus  there  is  one  band  joining  the  two  ureters 
(interureteric  muscle)  which  sometimes  raises  a  distinct  transverse  fold 
in  the  mucous  membrane,  while  another  thinner  band  of  fibers  runs  from 
each  ureter  toward  the  neck  of  the  bladder.  The  ureter  possesses  no 
proper  sphincter.  Its  power  of  resisting  regurgitation  from  the  bladder 
is  due  to  its  oblique  course  through  the  muscular  wall  of  the  bladder, 
and  to  the  constriction  of  the  bladder  muscle,  which  automatically 
closes  the  ureteral  orifices  as  it  contracts  to  force  the  urine  into  the 
urethra. 

The  mucous  membrane  of  the  ureter  is  smooth  and  thrown  into  longi- 
tudinal folds  when  the  organ  is  collapsed.     The  epithelium  consists  of 
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several  superposed  layers,  the  deeper  ones  conical  or  ovoidal,  the  siqier- 
ficial  ones  cuboidal  or  flattened.  Though  some  expert  microscopists 
ckiiuj  to  Ije  ahle  to  disfiuguisli  the  ejjitheliiun  of  the  jielvii^  of  the  kidney 
from  that  of  the  ureter,  most  e<»uservative  observers  cuni'ess  tlieir  iiiahil* 
ity  to  make  such  a  distinetiouj  and  do  not  even  venture  to  assert  that 
any  given  cells  in  tlie  urine  eonie  frojii  any  part  t»f  the  ureter  or  its 
pelvis  unless  the  presuuii)tiou  is  eoufiruied  by  other  signs,  notably  tlie 
presence  of  renal  casts  and  albumin. 

Relationi. — ^The  ureter  lies  iuuued iately  heliiud  the  jieritonemn 
tlirougliout  almost  its  wliole  length.  It  is  finidy  attached  to  this  struc- 
ture, so  that  %vlien  the  ]K^ritoncuui  is  detached  from  the  parietes  it  carries 
the  ureter  with  it.  When  this  dissection  is  iierformcd  l>v  the  tiuger  tlie 
ureter  may  be  identified  as  a  cord  interrupting  the  smootli  yielding  sur- 
face of  the  peritoneum  within  3  cm.  (1^  inches)  of  the  spinal  eolumu. 
In  the  abdomen  the  ureter  lies  uj>on  the  psoas  muscle  and  crosses  ibo 
genitcherural  nerve.  It  is  in  turn  crrissed  by  the  sjiermatic  (or  ovarian) 
vessels.  On  the  right  side  it  lies  close  to  the  vena  cava.  At  the  brim 
of  the  pelvis  it  crosses  the  comuTon  iliac  vessels  at  or  near  their  tenuina- 
tion.  Thence  it  plunges  down  in  a  fold  of  i^ieritonenni  (posterior  false 
ligament  of  the  bladder),  passes  under  the  arch  of  the  vas  deferens,  and 
lies  external  to  it,  entering  the  bladder  wall  close  alxwe  the  seminal 
vesicle  and  about  2  cm.  from  the  median  line.  Tlienee  it  runs  2  cm. 
obliquely  forward  and  inward  through  tlie  bladder  Tnusclc  and  beneath 
the  mucous  mend>rane,  and  emerges  at  the  angle  of  the  trigone  3  ein* 
from  its  fellow  and  the  same  distance  from  the  urethral  orifice. 

Topographical  Anatomy.-^The  ureter,  like  the  kidney,  can  very  rarely 
be  felt  when  in  a  normal  state.  When  tender  or  enlarged,  however,  in 
a  thin  subject  it  may  l>e  traced  almost  from  the  kidney  to  the  lirim  of 
the  pelvis.  In  fleshy  HubjeetiJ  it  can  only  be  felt  at  this  latter  jwint — 
viz.,  at  the  outer  edge  of  the  rectus  muscJe  on  a  line  joining  the  anterior 
spines  of  the  ilia.  Tenderness  at  this  jKunt  can  always  be  distinguished 
by  palpation,  and  if  the  patient  is  not  overfat  an  enlarged  ureter  can  be 
rolled  between  the  tiuger  and  the  iliac  artery.  In  the  female  pelvis  the 
diseased  ureter  is  felt  through  the  vaginal  vault  almost  up  to  the  pelvic 
brim.  But  in  the  male  it  is  only  in  exceptional  cases  that  tenderness  or 
enlargement  at  the  loAver  extremity  of  the  ureter  can  Ik?  appreciated  by 
rectal  touch  in  the  region  just  internal  to  the  base  of  the  seminal  vesicle. 


PHYSIOLOGY 


The  ureter  transmits  the  urine  from  the  kidney  to  the  bladder  partly 
through  the  force  of  gravify,  but  chiefly  by  its  |ieristaltic  action.  Waves 
of  contraction  run  along  it  quite  as  they  do  along  tlie  intestine,  and  as 
each  wave  reaches  the  bladder  the  ureteral  orifice  becomes  slightly  raised 
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and  tumefied,  emits  a  little  jet  of  urine,  and  then  sinks  back  again. 
This  is  perhaps  the  most  picturesque  phenomenon  observable  through  the 
cystoscope.  The  contractions  of  the  two  ureters  are  quite  independent 
and  not  often  sjTichronous.  They  recur  irregularly  every  five,  ten,  or 
twenty  seconds.    Exceptionally  the  intervals  are  much  longer. 

Like  the  bladder,  the  ureter  is  insensitive  to  touch  unless  inflamed. 
But,  like  the  bladder,  it  is  extremely  sensitive  to  distention — witness  the 
agonizing  pain  of  renal  colic.  Whether  those  obscure  cases  of  renal 
colic  attending  the  passage  of  concentrated  crystalline  urine  are 
due  to  distention  or  to  simple  scratcliing  of  the  ureteral  walls  it  is  im- 
possible to  say.  Dr.  Bryson  has  advanced  the  theory  that  pain  of  the 
upper  third  of  the  ureter  is  radiated  to  the  kidney,  pain  of  the  middle 
third  to  the  abdomen,  and  pain  of  the  lower  third  to  the  bladder  and 
urethra.  While  this  is  usually  the  case,  the  vesical  pain  of  renal  origin, 
which  so  often  mystifies  the  most  expert,  is  often  due  to  a  disturbance 
solely  in  the  renal  pelvis  without  any  implication  of  the  ureter. 


EXAMINATION 

The  methods  of  examining  the  ureter  are  reducible  to  tw^o:  (1)  Pal- 
pation (Chapter  I)  ;  (2)  urethral  catheterization  and  its  various  modi- 
fications (Chapter  V). 

MALFORMATIONS 

These  are  described  on  p.  585. 

URETERITIS  AND   STRICTURE 

Ureteritis,  whether  due  to  pyogenic  bacteria  alone  or  excited  by 
stone  or  tuberculosis,  is  but  a  feature  of  the  larger  renal  condition  and 
is  accordingly  considered  therewith. 

Ureteral  stricture  results  from  one  or  other  of  the  above  condi- 
tions. 

Stricture  may  not  be  distinguished  from  angulation  of  the  ure- 
ter, even  when  the  urinary  channels  are  manifestly  dilated  above  the 
point  of  stricture. 

The  treatment  of  such  angulations  and  strictures  is  operative,  as  a 
rule. 

Dilatation  of  stricture  by  olivary  tipped  ureter  bougies  of  grad- 
uated sizes  has  occasionally  been  accomplished,  but  the  stone,  tiilxircu- 
losis,  angulation,  or  pyonephrosis  that  so  usually  accompany  stricture 
demand  radical  treatment. 
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URETERAL   NEOPLASMS 

Cysts  of  the  ureter  are  extrexnely  rare.     Mucous  cysts  may  occur, 

and  eystilis  rvshr.i  iisiiMliy  exttmtLs  up  tlie  uretfTs. 

Kpithelial  QrowthSp — Thci  solid  ueoplas*in3  of  tlie  ureter  are  epi- 
tlidial  foniiatiouB,  papilloma,  earcinoiua,  and  epitheliarna.^  Tlieso 
tumors  have  l>een  stiulied  hy  Alharran,^  who  litis  eolleeted  (55  eases. 
Their  histogenesis  is  quite  tlie  some  as  that  of  vesieid  tumors.  They 
usually  liogin  as  seemingly  benign  growths  and  become  malignant  sec- 
ondarily, ari.sing  in  the  renal  fielvis  and  being  pnipagaled  downward  by 
direct  extezisiim  or  by  implantation.  In  the  kidney  they  may  produce 
secondary  deposits  or  give  rise  to  hydronephrosis,  hematonephrosis,  or 
pyonephrosis.  The  kidney,  bladder,  retroperitoneal  glands,  and  less 
often  the  liver  or  the  pleura,  may  he  involved  seeondarily.  The  young- 
est  patient  was  twenty-seven  years  old,  the  oldest  eighty-nine.  In  8 
cases  tliere  was  stone  in  the  kidney. 

Symptoms. — The  symiitoins  are  those  of  renal  stone  or  tumor*  Blad- 
ing is  usually  noted  (70  jrer  cent)  and  is  often  the  first  symptom. 
Tumor  w^as  noted  in  70  per  cent  of  the  cases,  pain  in  *^0  per  cent  The 
diuguosis  has  l>een  made  only  by  the  observation  (through  a  eystoseope) 
of  a  villous  tiujior  pn*fruding  frnm  the  ureteral  orifice.  The  tumor  has 
otiierwise  been  either  unrecognized  or  mistaken  for  a  renal  growth.  AI- 
barniu  suggests  the  ]H>s8ihili*y  of  diagnosis  by  the  urine  obtained  from 
a  ureteral  catheter.  If  the  iiriue  is  bloody,  not  purulent,  and  yet  con- 
tains cylindrical  or  pavimentous  epithelium,  there  must  lie  au  epithelial 
neoplasm.  In  tlie  prescmee  of  |>us,  however,  this  sign  is  of  no  value, 
since  snch  cells  occur  abundantly  in  chronic  pyelitis.  As  a  matter  of 
fact,  however,  the  diagnosis  is  made  only  when  iiejihrectomy  is  under- 
taken ff»r  supposed  remil  grow1:h. 

Treatment — The  treatment  is  wholly  operative^  Nephrectomy  has 
been  performed  21  times,  with  3  deaths  and  8  known  recurrences.  One 
case  of  pnpilloma  was  known  to  be  well  fourteen  months,  and  2  of  car- 
cinoma four  and  six  years  after  ofx^ration. 

Inasntuch  as  the  recurrence  almost  invariably  appears  in  the  ureteral 
stump,  this  duet  should  be  removed  entire.  Cystoscopy  will  determine 
wlietbcr  a  ijorlion  of  the  adjacent  bladder  wall  should  be  resected  with 
the  tumor. 

URETERAL   FISTULiC 

Ureteral  fistuhe  liave  many  causes.  Congenital  uretero-rectal  and 
nreterabvaginal  fistuhe  are  extremely  rare.     In  these  cases  it  is  usually 

*  Morris  hji>ij  tiowever,  coHocUmI  S  n^ported  cases  of  sarcoma. 

*  *'Le3  tumeufs  du  rein/*  Paris,  1903. 
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possible  to  make  an  opening  into  the  bladder  through  a  suprapubic 
wound.  The  termination  of  the  ureter  is  then  obliterated  by  extirpation 
or  cauterization.  Acquired  fistulas,  on  the  contrary,  occur  in  any  por- 
tion of  the  ureter :  at  the  upper  end  after  nephrectomy,  especially  if  the 
ureter  is  actively  tuberculous.  In  other  parts  of  its  course  cutaneous 
fistula?  form  after  the  duct  has  been  inadvertently  divided  during  an 
abdominal  operation  or  after  rupture  from  stone,  stricture,  or  other 
disease,  such  as  tuberculosis  and  neoplasm,  or  from  trauma  or  pressure 
of  some  intra-abdominal  growth  usually  of  the  uterus  or  ovary,  or  from 
injuries  inflicted  during  labor. 

The  discharge  from  the  ureteral  fistula  is  usually  uro-purulent, 
sometimes  simply  purulent,  and  rarely  simply  urinary.  The  presence 
of  urine  in  the  discharge  may  be  taken  as  presumptive  evidence  that  the 
fistulous  ureter  leads  up  to  a  functionating  kidney.  Yet  the  presence 
of  urine  does  not  prove  a  connection  with  the  kidney,  for  the  urine 
may  regurgitate  from  the  bladder  through  a  ureteral  fistula,  if  the  ureter 
is  gravely  diseased. 

Treatment — The  treatment  of  cutaneous  fistula  is  ureterectomy  if 
the  kidney  has  ceased  to  functionate,  ureteral  anastomosis  or  some  allied 
procedure  if  the  kidney  is  worth  saving. 

The  treatment  of  uretero-vaginal  and  uretero-uterine  fistula  is  no 
simple  matter.  The  great  variety  of  operations  employed  for  its  cure,  the 
great  proportion  of  failures  after  most  of  these,  and  the  total  absence  of 
concerted  surgical  opinion  upon  the  subject,  attest  the  complexity  of  the 
problem.  Wliile  the  number  of  operations  is  legion  and  the  choice 
among  them  lies  rather  with  the  gynecologist  than  with  the  genito-uri- 
nary  surgeon,  a  few  simple  principles  may  here  be  laid  down. 

When  practicable  Tuffier's  ^  ojxiration  should  be  employed,  as  it 
combines  the  attributes  of  simplicity  and  perfect  safety.  The  steps  of 
the  operation  are  as  follows:  (1)  Introduce  a  director  into  the  fistulous 
opening,  and,  using  this  as  a  guide,  dissect  free  the  lower  2  or  3  cm.  of 
the  duct  (2)  Split  up  the  orifice  for  1  cm.  in  order  to  insure  an  ample 
opening.  (3)  Make  a  triangular  opening  in  the  most  accessible  point 
of  the  bladder  wall  (pushed  down  by  a  sound).  (4)  Siiture  the  ureteral 
and  vesical  mucous  membranes  with  catgut  and  the  muscular  layers 
with  silk.  Finally,  close  the  wound  in  the  anterior  vaginal  wall.  A 
ureteral  catheter,  or  at  least  a  permanent  vesical  catheter,  is  necessary 
for  the  first  week  after  operation. 

If  this  operation  fails  or  is  impracticable,  abdominal  uretero-cysto- 
neostomy  should  be  tried  and  should  succeed.  Ilysterocleisis  and  col- 
pocleisis  are  operations  of  last  resort.  The  functional  result  of  including 
the  uterus  or  the  vagina  in  the  urinary  reservoir  is  anything  but  satis- 


» Bull,  de  la  soc,  de  chir,,  1895,  xxi,  270. 
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factory.  If  all  attempts  at  ureterovesical  anastomosis  fail  and  the  op- 
posite kidney  is  healthy,  nephrectomy  would  be  preferable  to  eolpocleisis. 
Let  it  not  be  forgotten,  however,  that  at  least  once  the  wrong  kidney  has 
been  removed.  This  deplorable  accident  may,  for  a  certainty,  be  avoided 
by  catheterization  of  the  fistulous  ureter  at  the  time  of  operation  and 
palpation  of  the  catheter  within  the  pelvis  of  the  organ  to  be  removed. 


CHAPTER    XLVI 
HYDRONEPHROSIS 

Obstbuction  to  the  outflow  of  urine  from  the  kidney  is  of  two 
kinds :  1.  Sudden  complete  obstruction.  2.  Gradual  or  incomplete  ob- 
struction. 

Sudden  complete  obstruction  occurs  clinically  under  two  forms — 
viz.,  by  a  calculus  and  by  the  surgeon's  ligation.  In  either  event  the 
result  is  the  same.  The  urine  is  dammed  back  upon  the  kidney/ caitsi^^ 
an  acute  renal  congestion  (Fig.  83)  and  a  diminished  secretion  of  urine; 
but  even  this  increases  the  intrarenal  pressure.  The  congestion  is  ex- 
changed for  atrophy  after  little  dilatation  has  occurred,  thus  terminating 
the  usefulness  of  the  organ.  The  details  of  these  changes  do  not  interest 
us  at  present.    They  are  fully  described  under  Calculous  Anuria. 

Gradual,  incomplete,  or  intermittent  urinary  obstruction  sets  up  a 
very  different  train  of  events.  Some  urine  escapes  past  the  obstruction, 
continuously  or  from  time  to  time,  and  affords  partial  relief  to  the  renal 
tension,  while  still  keeping  up  a  very  considerable  pressure.  Thus  the 
organ  does  not  atrophy.  It  continues  to  excrete  an  amount  of  urine 
equivalent  to  what  can  pass  the  obstruction,  while  the  continued  high 
pressure  within  the  kidney  causes  a  gradual  dilatation  of  its  cavity. 
Pelvis  and  caliees  gradually  dilate — and  there  is  hydronephrosis  (cys- 
tonephrosis,  nephrectasis,  renal  distention,  uronephrosis). 

The  above-described  pathogenesis  of  renal  atrophy  and  hydro- 
nephrosis has  been  exiDerimentally  worked  out  by  Guyon,^  Byron  Robin^ 
son,^  and  others,  and  confirmed  by  observations  in  clinic  and  deadhouse, 

ETIOLOGY 

The  cause  of  hydronephrosis  is  gradual,  incomplete,  or  intermittent 
urinary  obstruction.     The  obstruction  may  be  urethral  or  ureteral. 

Urethral  Obstruction. — The  common  urethral  obstructions  are 
stricture  of  the  canal  and  hypertrophy  of  the  prostate.  But  the  former 
always  and  the  latter  usually  damages  the  kidneys  more  by  infection 
than  by  dilatation.     The  bladder  bears  the  brunt  of  the  distention,  an^ 

>  Guyon*8  AnncUea,  1892,  x,  161.  »  Annals  of  Surgery,  1893,  xviii,  4021. 
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aUhoiigh  the  kulneys  and  ureters  liecuiiip  dilakMl  liy  ehrcmic  urethral 
c4Ksii-iK'tiuH  (Fig,  r»5),  this  tlilalatioit  h  I'liiiit'tillv  ^stiburtlinate  to  rlie 
iuflaiumatory  features  of  \hv  disease. 

Ureteral  Obstruction. —  Treteral  obstruction  acts  differently. 
ISTo  disk^iij^ihle  bladder  intervenes  to  distribute  the  pressure,  and  infe*.»- 
tioii  IK  iiften  entirely  absent;  so  tbat  the  aseptie  dilatation  of  kidney  and 

urett-r    ]in egresses   rapidly    and    \mo\y- 
fie  u  red. 

The  ni'Cteral  obstrnetinns  are: 
1,  Olistrnetion  from  within  by 
stone, tumor, or  forrigii  body  (Fig.  84). 
2-  Pressure  from  without  by  aber- 
rant renal  vessel  (eonunon)  (Fig. 
101)  or  by  pelvic  growth  ( unc^om- 
nion). 

Ji,  Kinking  of  the  ureter  from  ne- 
phro]itosis» 

4.  Strictures  and  valves?  of  the 
ureter,  especially  those  caused  by  an- 
omalous origin  of  the  duct  or  by  stric- 
ture at  its  teruiination  (p.  586). 

Roberts  ^  has  examined  52  eases 
in  reference  to  their  etiology.  Twen- 
ty were  bilateral  and  32  unilateral. 
The  cause  was  congenital  in  20  cases. 
In  2  of  tliese  a  su|)erinnnary  renal 
artery  crossed  and  comisressed  the  ure- 
ter near  its  origin ;  in  4  the  ureter  w^as 
eongenifally  imjierfurate;  in  4  the  ure- 
ter entered  oblitjuely  into  the  ]>elvis  of  the  kiilnev;  in  1  the  ureter 
was  kinked  and  adherent;  in  1  there  was  stricture  at  the  vesical  ex- 
tremity. Thirteen  of  these  eongeuital  eases  were  bilateral.  Of  these^ 
2  were  still-born,  5  rlied  within  six  months  (3  within  fi>rty-eight  hours) 
after  birth.  Four  lived  from  tive  and  a  half  to  twenty  years.  One - 
survived  to  tlie  age  of  tbirtyndgbt. 

Of  the  32  eases  of  acquired  hydronephrosis,  11  were  due  to  impacted 
ureteral  calculi  (r^  others  w^ere  attributed  to  the  same  cause);  5  showed 
intlammatory  or  ulcerative  stricture;  J*  were  occluded  by  external  pres- 
sure— by  peritoneal  adhesions  {ti  eases),  gravid  uterus,  ovarian  cyst, 
cancerous  growth. 

Among  KolH?rts'8  cases  25  were  male,  23  female. 


Fig.  101. — HYi>RnXEFHiioais  from  Uhe- 

TERAL    OjMPHtiBSlON     (aT    -1)     UT     A 

HiiAxNcii  OFTHW  Renal  Vkin.  This 
oliHtnieflori  caui«Hl  an  intemiittt'iit 
hyilrtiiit'phrijsis^  whk'h  wtw  ihtiiiH' 
nently  curud  by  the  liibcratioii  of  ad- 
hesionn  &nd  nepbropoxy. 


I 

I 

I 


482. 


*  **  Urinary  and  Renal  Diseases."    Second  American  Edition,  Philadelphia,  1872,  p. 


'  Kinked  and  adherent  ureters,  doul^tlesa  not  congenitaL 
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Morris  tias  analyzr'rl  142  eases,  uf  vvLich  128  wero  due  to  i>1)stniclioii 
of  tlie  ureter,  hy  cancer  of  the  [>clvic  organs  (118),  caiicer  of  the  ab- 
dominal organs  (3),  ovarian  cysts  (4),  and  **  eonstriction  of  tlie  iireter  *' 
(3),  Yet  lijdronephrosis  due  to  eanceruus  obstruction  is  rarely  noted 
except  postraortcui. 

The  8o-cal](Hl  traumatie  hydronephrosis  is  almost  always  an  encysted 
[lerinephrific  extravasation. 

A  special  cause  of  hytlrtjuephrnsis,  a  canst!  that  figures  but  rarely  in 
statisties  and  yet  is  eomnionly  encountered  in  iiractii-e^  is  nephroptosis. 
Since  so  few  nmvahle  kidtieys  Invouie  hydronojihrotic  it  is  an  ojrxni  <]ues- 
tion  which  is  the  antecL-deni  eoiidilion.  (Vrtainly  renal  uiohility  is  as- 
sociated with  practically  every  ease  of  interniitfent  hydruuephrosis,  and  I 
believe  that  in  a  great  n]ajority  of  hydronephroses  Aiu^'  to  kinked  and  ad- 
herent ureters,  whether 
over  an  alierrant  renal 
vessel  or  not,  and  to 
oblique  implantation  of 
the  ureter  in  the  kid- 
ney iKjlvis,  the  first 
kinking  of  the  ureter 
or  pouching  of  the  pel- 
vis is  attributable  to  a 
u  e  p  h  rop  tos  i  s  (Fig. 
101).  Wliy  so  small  a 
proportion  of  movable 
kidn£*ys  becomes  hydro- 
nephrotic  is  not  clear. 
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First  Stagk  (Le  Dinttu). 


The  morbid  ureteral 
conditions  at  the  piint 
of  obstruction  ret[uire 
no  detailed  description. 
The  strictures,  adhe- 
sions, etc.,  present  no 
jiecnliar  features, 

Tlie  Hydroneplirotic  Sac.  —  The  tumor 
may  consist  of  only  a  part  of  the  kidney^  whether 
because  the  kidney  possesses  two  ureters,  only  ono 
of  which  is  Hocked,  or  because  a  single  calyx  be- 
ct>mes  occluded  by  a  stone.  Either  conilition  is 
very  rare;  as  a  rule,  the  sac  consists  of  the  entire  kidney  and  its  pelvis. 
The  ureter  may  also  be  dilated. 


£08 


HYDROXEPHROSi® 


Tin-  s'lu*  of  rlio  tumor  varifs  from  that  f»f  n  nonmil  ki<ltu;>    im  ^lu 
of  a  phiWV  head, 

Tlie  siic  wall  cnnsigt^  of  the  renal  pelvis  and  capstilc.  Tl>c  kidm«jr 
caps  the  hmion  The  outer  8iirfa<'e  of  the  nia»s  is  irregularly  ovojdal, 
the  inner  surface  is  irregular.  If  the  hydronephrogiB  h  atnall  ita  ia^ 
UTior  cousins  of  thf»  dilated  pelvis  and  calieej*  (Fig*  1^3)*  If  largD,  ll 
is  a  great|  smootli'Walled  cavity  croaaed  by  fibrous  aepta  reprefienting  lb* 


Fia*  lOSw — flr0»oNKriiJiosw;  Siccoko  Btt Aar,  Ttiic  KiD^rr  8uii»ta3»c!s  »cuta  comrLMrrnvr 

Antoptitcn  (Lv  D<*titu>. 


remains  of  the  c^nlumii!?  of  Bertini  (Fi<i^,  103|.     The  sac  wall  may 
thin,  but  h  usually  tou|^h  and  fibrous,    rurtilaeinou?*  nodules  have 
obm*rved  in  it. 

Banal  Changes. —  Tlie  changes  in  the  kidney  t*ub^timce  are  inti 
eating.    At  ih-Bt  the  kidney  is  congested,  the  cannlicuU  dilated^  and 
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cells  flattened.  This  process  soon  manifests  itself  macroscopically  by 
the  thinning  out  of  the  kidney  tissue.  Thus  the  kidney  becomes  more 
and  more  spread  out  on  the  surface  of  the  sac  with  a  great  portion  of 
its  secreting  substance  atrophied.^  But  this  is  not  the  only  change. 
The  remaining  parenchyma  cells — for  the  kidney  is  never  completely 
atrophiexl — undergo  a  compensatory  hypertrophy.  They  grow  to  three 
or  four  times  their  normal  size  and  their  secretory  capacity  increases 
accordingly.  It  is  for  this  reason  tliat  every  hydronephrotic  kidney 
should  be  recognized  as  a  useful,  though  an  impaired,  organ,  and  should 
not  Ik?  sacrificed  unnecessarily. 

The  hydronephrotic  sac  may  be  open  or  closed.  If  the  ureter  is 
merely  kinked,  the  hydronephrosis  is  usually  intermittent.  If  con- 
tractured  or  obstructed,  the  hydronephrosis  is  fixed  or  constant,  and  the 
orifice  of  the  sac  may  finally  become  absolutely  sealed. 

The  Fluid. — The  quantity  of  fluid  in  a  hydronephrotic  sac  often 
reaches  5  or  C  gallons.  One  case  is  reported  (Glass)  containing  30 
gallons. 

The  quality  of  the  fluid  varies.  A  large  ancient  fixed  hydro- 
nephrosis usually  contains  a  simple  solution  of  sodium  chlorid,  though  it 
may  contain  urea,  albumin,  urinary  crystals,  epithelial  cells,  and  leuko- 
cytes, and  less  often  blood  or  cholesterin. 

There  may  be  a  catarrhal  pyelo-nephritis,  with  slight  infection  of 
the  contents  of  the  sac  (infected  hydronephrosis),  but  this  light  infection 
does  not  materially  influence  the  clinical  aspect  of  the  case. 

Phjrsiolog^. — It  has  long  been  the  generally  accepted  belief  that 
the  hydronephrotic  kidney  secretes  a  urine  less  rich  in  solids  than  that 
of  a  normal  organ;  but  Guyon  and  Albarran  ^  have  shown  that  even  the 
kidney  whose  ureter  has  been  occluded  for  a  great  while  will  begin  to 
secrete  when  the  obstruction  is  removed.  Urea  api)ears  in  tlie  secretion, 
thougli  it  may  have  been  entirely  absent  from  the  fluid  in  the  sac;  while 
the  (|uantity  of  flui<l  secreted  by  the  diseastMl  organ  may  exceed  that 
se<T(»te(l  on  the  sound  side.  In  one  caw*  (iiifiK'ted)  in  which  the  renal 
tissue  was  so  comprcssc»d  that  it  was  only  2  or  .*5  nun.  thick,  the  kid- 
n<'V  excreted  a  liter  a  day  after  the  pressure*  had  lK»en  r(»moved. 

The  kidney  whose  outlet  has  not  Ix^en  entirely  closed  acts  in  a  similar 
manner.  While  a  normal  quantity  of  urine  may  Ikj  excreted  by  tlie 
<Hseas(»d  organ,  it  is  i)oorer  in  urea  and  salts.  It  usiially  contains  one 
(juarter  to  one  thinl  of  the  total  urea.  While  the  total  excretion  of  urea 
may  vary  widely  from  (hiy  to  day,  this  variation  takes  place  almost  en- 
tirely in  the  sound  kidney,  the  diseased  organ  excreting  an  approxi- 
mate! v  constant  amount. 


*  There  is  no  interstitial  sclfn>;<is,  no  proiluction  of  fibrous  tibsue,  in  simple  unin- 
flamo<l  hytlronrphroniH. 

^  Guyon' H  Annates,  1897,  xv,  1200. 
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SYMPTOMS 

Many  kidnovs  foinul  ljydro!ie[jhrotit^  postmnrtem  give  no  symptonis 
durii^g  life.  The  one  eliaraeteristie  symptom  by  wliich  atteotion  is 
called  to  the  kidney  is  the  presence  uf  a  tumor.  There  are  clinically  two 
varieties  of  hydronephrosis.  When  the  tumor  is  constant  t!ie  hydro- 
nephrosis is  siM^ken  of  a.s  lixed ;  when  the  tumor  varies  in  size  the  hy- 
druiiephroais  is  said  to  he  intermittent 

Fixed  Hydronephrosis.— When  fhe  hydronephrosis  is  fixed  the 
patient  nsuallj  gives  a  history  of  a  slowly  growing  iutttor  in  his  side. 
Or  soreness  and  /Mm  may  first  call  attention  to  the  kidney;  Imt,  as  a 
rnle,  unless  the  kidney  is  iidsplaa^c!  and  adherent,  fixed  hydronephrosis 
is  uncomfortable  rather  than  painfut.  The  tumor  grows  very  slowly. 
It  may  burst  either  into  the  peritoneal  cavity  or  into  the  perirenal  space; 
either  event  is  rare. 

On  examination  a  smooth,  elastic,  fairly  movable,  and,  as  a  rule, 
insensitive  tumor  is  found  tilling  the  side.  The  ahsenc»e  of  systemic 
disturbance  is  reruarkahle.  There  is  no  fever,  and,  unless  l>*^th  kidneys 
are  affected,  no  evidence  of  renal  insuftieiency. 

Fixeil  hydronephrosis  almost  invariably  attains  palpable  dimensions 
lief  ore  it  is  calle*l  to  the  physi  elan's  attention* 

It  is  the  intermittent  hydronephrosis  whose  sharp,  early  symptoms 
demand  diagnosis  by  ureter  catbeterism  and  obtain  the  more  delicate 
examination  afforded  by  tliis  instrument.  The  fixed  hydronephrosis 
will  often  nc^t  admit  tlie  ureter  eatheten 

Intermittent  Hydroneplirosis. — This  condition  presents  an  en- 
tirely different  picture.  The  trouble  begins  with  irregidar  attacks  of 
st^vere  pain  in  the  side.  Thci^e  piins  are  balvitually  attribut4?d  to  the 
intestiiu's,  to  hysteria,  or  to  renal  co!i<%  When  lire  patient  is  examined 
hetwei'u  attacks  the  discovery  of  a  movable  and  tender  kidney  only  eon- 
firms  the  diagnosis  of  hyst-eria,  and  if  the  patient  becoTues  thin  and 
anemic  and  has  flushes  of  watery  urine,  this  only  adds  color  to  tlie 
picture. 

hut  affairs  go  frfnu  bad  to  worse.  The  attacks  of  pain  become  more 
and  more  seven*,  they  rccnr  every  few  clays.  1  hiring  the  attack  the  dis- 
tend€*d  kidney  may  Im  felt  filling  tlie  entire  loin.  The  pain,  after  last- 
ing several  hours  or  days,  is  suddenly  relieved  by  the  passage  of 
large  quantity  of  urine;  but  the  relief  is  only  temporary.  At  the  end 
of  the  usual  interval  the  pain  recurs.  In  a  personal  case  the  pains 
began  tw^enfy  years  l>efore  the  tumor  was  found,  while  in  another 
the  tunifu*  reached  enormons  dimensions  after  less  than  ten  years' 
growth. 

Morris  justly  remarks  that  not  all  these  cases  are  due  to  renal  mobil- 
ity, and  cites  instances  attributed  to  s^tone  and  to  vesical  papilloma.    Yet 


I 
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Terrier  and  Baudouin,  who  collected  83  reported  cases,  showed  that  the 
condition  was  almost  always  associated  with  nephroptosis. 

The  usual  outcome  of  an  intermittent  hydronephrosis  is  that  it  be- 
comes fixed.  The  variations  in  size  decrease  and  the  pain  becomes  more 
constant  and  less  severe. 

DIAGNOSIS 

It  is  scarcely  possible  to  mistake  a  fully  developed  intermittent  hy- 
dronephrosis.   The  large  recurrent  lumbar  tumor  is  characteristic. 

A  fixed  hydronephrosis  may  be  distinguished  as  a  chronic  nonin- 
flammatory renal  tumor.  When  large  the  cystic  nature  of  the  growth  is 
obvious.  It  may  then  be  mistaken  for  ovarian  cyst.  When  small,  it  is 
not  always  possible  to  distinguish  a  hydronephrosis  from  other  tumors 
of  the  kidney.    The  occurrence  of  hematuria  may  obscure  the  diagnosis. 

Accurate  diagnosis  of  hydronephrosis  is  made  by  the  ureter  catheter. 
This  instrument  supplies  a  triple  test. 

1.  By  withdrawing  from  the  kidney  no  urine  at  all  or  a  urine  lim- 
pid or  but  slightly  purulent,  and  of  relatively  inferior  quality,  it  estab- 
lishes the  presence  of  renal  insufficiency  as  distinguished  by  the  tests 
described  in  Chapter  VI. 

2.  W^hen  the  catheter  can  be  introduced  into  the  renal  pelvis,  it  may 
draw  a  large  amount  of  fluid  if  the  pouch  happens  to  be  full,  or,  in  any 
event,  it  can  be  employed  to  measure  the  content  of  the  kidney  pelvis. 

To  do  this  a  catheter  should  be  introduced  into  the  bladder  and  the 
pelvis  slowly  dilated  with  sterile  water  tinged  with  methylene-blue  or 
argyrol,  introduced  into  the  ureter  catheter  by  means  of  a  10-c.c.  hypo- 
dermic syringe  with  a  two-way  stopcock.  As  soon  as  the  patient  com- 
plains of  discomfort  in  the  loin  the  pelvis  is  estimated  as  full  and  the 
fluid  is  permitted  to  run  out  through  the  ureter  catheter.  The  bladder 
catheter  is  used  to  note  whether  any  of  the  injected  fluid  escapes  into  the 
bladder. 

Kelly,  working  exclusively  among  women  with  his  direct  cystoscope, 
is  able  to  employ  very  large  catheters  (Xo.  8),  and  thus  he  almost  always 
esca])es  leakage.  Working  among  men  with  smaller  catheters,  I  have  not 
been  so  fortunate. 

*l,  I  liav(^  in  s(»veral  instances  outlined  the  ]iclvis  very  satisfactorily 
by  injecting  a  saturated  solution  of  argyrol  ^  and  immediately  submit- 
ting the  patient  to  radiography.  The  advantage  of  this  method  is  that 
it  not  only  gives  a  very  fair  estimate  of  the  presence  of  renal  dilatation, 
whether  there  is  extra-catheter  leakage  or  not,  but  it  also  shows  in  some 
cases  the  position  of  the  ureteral  obstruction. 

In  order  to  obtain  these  rcsult.s  it  has  not  seemed  necessary  to  fill  the 

*  Trans.  Am.  Urolog.  Assoc,  1909,  vol.  iii. 
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|jetvis,     Injoctinn  of  not  more  lliaii  20  <*,c,  has  almost  mvarialilv  ^iv«mi  a" 
sufficiently  accurate  shacJow.     The  argyrol  h  imt  irritating  if  freshly 
prepared. 

The  results  of  these  itijectious  are  illustratetl  in  Fig,  100,  and  PL 
VI  ariil  Vf  L  E.stiuiatiug  that,  the  uoriual  ^lelvis  hoMs  from  5  to  12  c.c 
of  rtiiid,  we  may  eonehide  that:  (1)  Dilatatione  of  le^s  than  20  c,c.  are 
not  nhowri,  {2}  Larger  dilaraticjuft  show  a  pelvis  of  a  eharaeteristtic 
8hai>t*,  resenihling  a  *Slerliy  hat/'  (*V)  rreteral  filij^tructiun  hy  adhe* 
fiion  at  the  lower  j>o]e  of  the  kidney  is  suggested  by  a  curve  in  the  ureter 
at  that  point.  (4)  The  normal  ureter  drop.s  in  a  straight  Hue  fmm  the 
renal  pelvis. 

PeOGNOSlS 

Unless  lx>th  kidiH\vs  are  atfeeted  Ijydrouephrosis  tloea  not  threaten 
life.  Tlie  developmeiit  of  the  tumor  is  very  sUjw,  and  treatment  is  usu- 
ally ilemanili^d  tor  the  relief  of  paim  Infection  may  treeur,  transform- 
ing the  hydruuephrosis  into  au  infected  hydrouephrosis  (eommon),  or 
into  a  py<uiephrosia  (rare).  Rupture  of  the  sac  into  the  peritoneum 
^an  accident  usually  fatal- — is  most  exceptional.  Rupture  into  the 
[jerirenal  sjjace,  with  the  formaticni  there  of  a  false  hydrouephrosis,  may 
occur.  Morris  noted  the  sjx>ntaueous  aiu)  permanent  disappearance 
of  6  or  7  out  of  47  hydrouei)hro8ea  ohaerveil  hy  him. 


TREATMENT 

Just  as  hydronephrosis  has  Iseen  kno\m  to  disapi^ear  spontaneously^ 
so  massage  and  repeateil  aspirations  of  the  €*yst  can  hoast  their  cures.  I 
can  see  no  advantage  in  massage,  and  if  the  dangers  of  aspiration  are  not 
great  neither  are  its  chances  of  succesj^.  Alharran  has  achieved  some 
cures  hy  the  use  of  ttie  ureter  catheter.  This  has  at  least  fhe  advantage 
of  pretending  to  straighten  out  the  nr*4er.  But  in  the  majority  of  casee 
these  pallhitive  meiisures  unist  fail;  tht-re  is  a  definite  ureteral  ohsirne- 
tion,  and  until  tluit  oI>struetion  is  removed  the  hydnjuephrosis  must 
persist,  Ileuce  the  sole  treatment  in  which  confidence  may  be  placed  is 
operation. 

Operative  Measures — Although  a  number  of  plastic  o]K?rationa  upon 
the  ureter  for  the  relief  of  renal  retention  are  deseribecl  in  another  chap- 
ter, and  although  some  surgcK>T!s  hope  to  cure  all  their  eases  by  this  or 
that  o]X'ratioii — hy  nephrotomy,  by  nephropexy,  or  even  by  nepbree- 
tomy  ^ — yet  the  only  surgical  cure  of  hydronephrosis  is  exploration^  the 
object  sought  Ix^ing  the  discovery  and  relief  of  the  ureteral  obstruction, 


*  Thus  the  Mayos  mniatain  that  a  hydronephrosis  whose  eont-eiit  is  less  than  30  c.c. 
requires  no  operation,  white  one  whose  content  is  over  150  c.c.  calls  for  nephrectomy. 
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or  nephrectomy,  if  the  obstacle  cannot  be  relieved,  or  if  the  kidney  is 
deemed  worthless. 

When  the  hydronephrosis  is  intermittent,  it  may  be  fairly  presumed 
that  its  cause  is  a  nephroptosis,  and  that  nephroixjxy,  preceded  by  the 
loosening  of  adhesions,  will  effect  a  cure.  The  usual  lumbar  incision 
reveals  the  distended  kidney.  If  the  tumor  is  so  large  as  to  encumber 
the  operative  field,  its  contents  are  drained  through  a  small  incision^ 
preferably  in  the  pelvis.^  Then  the  kidney  is  forced  upward  under  the 
ribs  and  its  pelvis  carefully  freed  of  adhesions  by  blunt  dissection  until 
the  ureter  is  reached ;  here  the  kink  will  usually  be  found.  The  adhe- 
sions must  be  carefully  separated.  When  the  obstruction  is  apparently 
relieved,  the  patency  of  the  duct  should  be  tested  by  passing  a  ureteral 
catheter  from  the  pelvis  of  the  kidney  into  the  bladder. 

In  other  cases,  an  impacted  stone,  a  ureteral  stricture,  or  external 
pressure  will  be  found  to  cause  the  obstruction  (p.  500).  While  the 
operative  technic  must  differ  with  each  case,  it  may  be  said  in  general 
that— 

1.  The  discovery  and  removal  of  the  obstruction  is  the  first  object 
of  the  operation. 

2.  Until  the  ureteral  catheter  has  been  passed  from  the  pelvis  of  the 
kidney  down  and  into  the  bladder  one  cannot  feel  sure  that  the  obstacle 
has  been  removed. 

3.  No  matter  how  dilated  the  kidney,  it  is  still  of  some  service  to  the 
patient,  and  should  not  be  extirpated  unless  nephrectomy  is  considered  a 
less  formidable  procedure  than  the  removal  of  the  obstruction. 

4.  Operating  to  preserve  the  kidney  does  not  imply  the  performance 
of  any  of  the  so-called  conservative  plastic  o]x^rations  for  renal  retention. 
Simple  nephropexy,  or  even  nephrotomy,  is  a  far  safer  and,  in  all  but  the 
exceptional  cases  of  ureteral  valves  and  strictures,  an  equally  certain 
procedure, 

5.  Yet,  to  return  to  the  original  point,  the  ease  with  which  certain 
cases  may  be  cured  is  no  excuse  for  overlooking  the  obstructive  cause  of 
the  retention,  since,  unless  this  cause  is  known,  we  have  no  means  of 
judging  how  much  relief  may  bo  exjx?cted  from  the  operation. 

*  The  line  of  incision  should  radiate  from  the  neck  of  the  pelvis. 
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PHYSIOLOGY 

Capacity. — The  cupat^ity  of  tlie  bladder  is  pliysiological,  not  anatomi- 
cal (Gujon).  Although  in  actual  size  the  healthy  bladders  of  different 
individuals  do  not  Hitler  iiuitorially,  tlif  aetnal  raimcity  of  the  organ 
depends  iipou  its  sensitiveness,  and  this  sensitiveness  varies  at  different 
times  and  with  different  individuals.  The  physiological  capacity  of  the 
bladder^  the  aniouiil  of  urine  an  ordinary  hladder  holds  when  the  desire 
to  nrinafe  is  iir^t  felt,  is  uhoui  '2M  c.c.  (8  ounees). 

Sensitiveness.~Tbe  healthy  bladder  is  quite  insensitive  to  touch,  hut 
very  sensitive  to  tension.  Thus  a  sound  may  be  poked  about  in  the  Ithub 
der  and  cause  no  sensation  whatever  ex(X^pt  in  the  prostatic  urethra. 
On  the  other  hand,  the  torture  of  **  holding  water"  requires  no  com- 
ment. The  sensitiveness  of  the  bladder  may  be  diminished  by  habit; 
l>eer-guzz1ers  and  diabetics  may  not  urinate  more  rdten  than  thf»se  who 
pass  |ierhaij«  only  half  as  much  urine.  The  sensitiveness  is,  on  the  other 
hand,  increascil  by  uervousuess  and  by  iuflanujtation. 

Absorption — Altlinugh  the  pjint  is  disputed,  it  is  probable  that  the 
mucous  membrane  of  the  healtliy  bladder  is  practically  as  impervious  as 
the  skin,  But  iluirls  are  rapidly  absorl*ed  througli  the  mucous  Tuem- 
brane  of  the  posterior  urethra,  and  also  throngh  the  bladder  epithelium 
when  inflamed. 

Contraction:  XTrinatioii — **  Man  urinates  with  his  bladder,  not  with 
his  urethra/'  says  Guyon;  but,  though  all  arc  agreed  thus  far,  there  are 
diverse  expbiuations  of  the  medianism  of  urination,  (Cf.  Rehfisch/ 
Ultzmaun,^  Guyon,^  Yersari.*)  The  known  facts  upon  whicli  we  may 
dejTend  are;  1*  The  vesical  sensitiveness  to  tension*  2,  The  more  marked 
sensitiveness  of  the  i)ostjerior  urethra,  and  t!ie  desire  to  urinate  and  the 
sensation  of  urination  provoked  by  passing  an  instrument  into  it,  3. 
The  presence  of  only  one  voluntary  muscle  to  guard  the  outlet — viz.,  the 


1  Vt'rchim\t  Archii\  1897,  cl,  III. 
» DeidJiche  Chtr.,  ^^  BifinAh  u.  Lwhe,  1890,  Ui,  8. 
» **LeQotiseUniques,"  V*^  Mitiou,  1896,  ii,  379. 
*  Op.  ciL 
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external  sphincter  or  cut-off  muscle.  4.  The  incontinence  of  urine  that 
results  from  distortion  of  or  injury  to  the  internal  sphincter.  Upon 
these  may  be  built  up  the  following  plausible  theory:  The  internal 
sphincter  is  the  true  guardian  of  the  bladder.  It  remains  closed,  or  at 
least  sufficiently  contracted  to  keep  the  urine  out  of  the  prostatic  urethra 
while  the  bladder  slowly  fills.  When  the  bladder  has  become  distended 
to  its  physiological  capacity  the  desire  to  urinate  is  felt,  the  bladder 
begins  to  contract,  and,  by  means  of  a  reflex  carried  out  in  the  lumbar 
portion  of  the  cord  and  comparable  to  similar  reflexes  in  the  other  hollow 
viscera,  as  it  contracts  its  sphincter  opens  and  the  urine  penetrates  the 
posterior  urethra.  A  sharper  desire  to  urinate  is  felt,  and  if  this  is  ac- 
ceded to  by  voluntary  relaxation  of  the  external  sphincter,  the  bladder 
slowly  contracts  and  empties  its  contents  through  the  open  channel,  the 
last  drops  being  ejaculated  by  the  piston-stroke  spasm  of  the  deep  ure- 
thra, or  the  stream  cut  off  by  a  sharp  contraction  of  the  voluntary  muscle. 
But  if  the  desire  to  urinate  is  not  acceded  to,  the  outflow  of  urine  is  pre- 
vented by  a  conscious,  voluntary  contraction  of  the  external  sphincter 
and  the  desire  for  a  time  passes  over,  perhaps  because  the  internal 
sphincter  closes  again,  drives  the  few  drops  back  into  the  bladder,  and 
holds  out  a  while  longer.  Then  the  desire  returns,  each  time  more  im- 
periously, until  it  is  satisfied. 

INCONTINENCE   OF   URINE 

Incontinence  of  urine,  or  enuresis,  is  that  condition  in  which  the 
urine  flows  involuntarily  out  of  the  bladder  as  soon  as  it  flows  in.  In- 
continence must  be  distinguished  from  overflow.  In  each  instance  there 
is  a  continual  involuntary  dribbling;  but  in  the  one  case  the  bladder  is 
emj)ty,  in  the  other  it  is  full.  Enuresis  shows  that  the  vessel  leaks ;  over- 
flow shows  that  the  outflow  pipe  is  obstructed.  In  the  adult  male  drib- 
bling of  urine  almost  always  signifles  overflow.  With  true  incontinence 
the  urine  flows  away  without  any  pain  or  desire  to  urinate.  Imperative 
urination,  when  the  inflamed  bladder  contracts  every  few  minutes  with 
a  force  that  the  cut-off  muscle  cannot  oppose,  is  often  spoken  of  as  false 
incontinence. 

Incontinence  may  be  partial  or  complete,  diurnal  or  nocturnal. 

Incontinence  in  Adult  Males. — Stagnation  with  overflow  and 
false  incontinence  have  l)een  already  considered.  True  incontinence  de- 
pends upon — 

1.  Asymmetrical  hypertrophy  of  the  prostate,  where,  after  the  col- 
lection of  a  little  urine,  the  rest  trickles  away,  there  being  no  distention 
of  the  bladder.    I  have  never  seen  such  a  condition. 

2.  Postoperative  enuresis,  resulting  from  overcutting  the  internal 
vesical  sphincter. 


510      rnvsioLOGY  aNu  various  diseased  of  the  bladder 

ri.   Pit  nil  VH  is  of  the*  liliuUier. 

4,  Tiil)t'rfMiU»si.s  of  the  iitrk  of  thv  bhiikltT, 

5.  Persi.steiict^  of  infantile  incontinence. 
Incontinence  in  Adult  Females. — Women  liavc  we^iker  blarJder' 

sjiliinch^rri  thim  men,  and  among  them  such  lessirr  irritations  as  utLTinc 
tlii^plaeenients,  the  pressnre  of  tnmors,  and  even  sligJit,  t-enii>orary  cys- 
titis, may  excite  a  most  prsisteot  and  amioying  incontinence  of  urine. 


ENURESIS    OF   CHILDHOOD 

Infants  liave  little  or  no  crmtrol  over  their  urination^  especially  at 
niglity  Init  after  they  leave  off  diapers  they  are  expected  to  stop  wetting 
tlie  btnl.  There  arc  doubtless  few  cliildren  who  fnlfill  this  expectation 
entirely,  11  ]i  to  the  a^'  of  five  or  six  an  occasional  accident  may  oectir 
to  the  most  nornnil  child,  lint  this  is  not  ennresis.  The  true  nocturnal 
enui-esia  of  children — for  it  is  only  exceptionally  diurnal — is  not  no- 
ticed, as  a  rule,  until  the  child  is  five  or  six  years  old.  Then  he  begins 
to  wet  Ids  had  quite  ix'gnlarly,  i)€?rhnps  two  or  three  times  every  night. 
He  may  also  lose  his  urine  involuntarily  by  day,  ami  very  rarely  the 
incontinence  occurs  only  by  day  and  not  by  night. 

Etiology. ^^  While  the  enuresis  of  childhoo<l  nuiy  be  symptomatic,  it 
is  usually  idioimthic.  Symptomatic  incontinence  may  be  due  to  tubercu- 
losis or  stone  of  the  bladder,  or  to  spinal  disease,  or  it  may  l>e  a  reflex 
disturbanc*e  aronstnl  by  congenital  stricture,  by  tight  or  adherent  pre- 
puce, etc.  But  the  uuijority  of  cases  are  idiopathic^  and  due  to  a  neurotic 
taint.  Such  childrt^n  are,  as  a  rule,  shy,  overgrown*  pale  creatures. 
They  are  often  iutclligcnt  and  given  to  quiet  reading  ratlier  than  to 
boisterous  play.  The  tendency  to  enuresis  often  runs  through  the  whole 
family,  and  the  elders  uuiy  show  other  neuroses.  Even  symptomatic 
cases  often  show  a  neun^tic  element 

Prognosis, — The  prognosis  of  idiopathic  enuresis  is  good.  Even  the 
most  persistent  cases  recover  spontaneously  at  the  advent  of  piilK'rty,  so 
that  wbile  nothing  is  more  common  tlian  enuresis  in  a  child,  nothing  is 
more  mi  usual  than  enuresis  in  an  adult 

Treatment. — Symptfuuatic  incontinence  may  be  eliniinated  l>y  a  tJior- 
ough  examiuatiou  of  tlie  oriue,  the  prepuce,  and  the  meatus,  and  an 
expbration  of  the  urethra.  The  cliibrs  habits  should  be  inquired 
into  with  an  eye  to  indolence,  masturbation,  antl  mental  overexertion* 
Adenoids  and  enlarged  tonsils  shonbl  be  removed. 

Life  in  the  open  air,  witli  plenty  of  exenuse  and  not  overmuch  study, 
must  l»o  insisted  upon.  Good  Iialutj!*  should  l>e  encouraged  by  awakening 
the  child  to  pass  water  late  at  night  and  early  in  the  morning,  using 
moral  suasion,  and  avoiding  the  use  of  fluids  toward  evening. 

Besides  these  means,  absolute  benefit  may  be  expected  from  bella- 
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donna,  commencing  at  a  small  dose,  jxirhaps  yV  ^^  ^  grain  of  the  ex- 
tract, if  the  child  is  very  young,  and  increasing  gradually  until  some 
of  the  jx)isonous  effects  of  the  drug  are  noticed.  A  tonic  of  strychnin 
and  iron  may  be  useful.  Guyon  considers  faradization  quite  specific 
when  the  urethral  muscles  are  relaxed.  He  places  one  electrode  in  the 
membranous  urethra,  the  other  over  the  pubes.  If  the  deep  urethra 
is  hyperesthetic  (which  is  unusual)  instillations  of  nitrate  of  silver  will 
do  good.  Stumpf  has  obtained  good  results  by  making  the  child  sleep 
with  its  head  low  and  its  pelvis  elevated.  Phillips  gives  antipyrin  and 
arsenic.  Perl  is  reports  156  cases  treated  with  rhus  aromatica.  He  em- 
ploys the  fluid  extract  and  in  some  cases  increases  the  daily  dose  to  gtt 
Ixxx.    Recovery  occurred  in  102  cases.    Thirteen  were  unimproved. 

As  an  aid  to  training  the  child  to  recognize  the  call  of  nature,  Chetr 
wood's  urethral  clip  may  be  applied  each  night.  This  prevents  urination 
until  it  is  removed. 

Cathelin's  suggestion  to  inject  salt  solution  into  the  sacral  canal  and 
Sonnenberg's  modification  of  it — i.  e.,  injection  of  salt  solution  into  the 
cellular  tissues  behind  the  rectum — have  not  proven  generally  helpful. 

Time  and  health  and  training  form  the  backbone  of  the  cure. 

POST-PROSTATECTOMY   ENURESIS 

Incontinence  of  urine  is  one  of  the  most  annoying  sequehe  of  perineal 
prostatectomy.    Its  cause  is  most  obscure,  witness  the  following  facts : 

1.  It  does  not  follow  perineal  section  for  stricture,  even  though  the 
membranous  urethra  is  divided  from  end  to  end. 

2.  It  does  not  follow  suprapubic  prostatectomy,  even  though  the  in- 
ternal sphincter  is  freely  divided  and  the  whole  prostatic  urethra  torn 
away. 

3.  It  does  follow  Bottini's  operation,  which  divides  only  the  internal 
sphincter. 

4.  It  is  about  equally  fre<][uent  after  Chetwood's  operation  and  peri- 
neal prostatectomy. 

5.  It  oc^curs  as  often  after  simple  operations  as  after  complex  and 
destructive  ones. 

Doubtless,  therefore,  the  physical  basis  of  incontinence  is  operative 
disturbance  of  any  ])art  of  the  sphincteric  mechanism,  and  doubtless, 
too,  there  is  a  subjective  element  in  it.  Some  are  incontinent  by  day, 
others  by  night,  and,  as  a  rule,  they  may  be  somewhat  benefited  by  sug- 
gestion. 

Treatment. —  Incontinence  during  the  first  weeks  after  o])eration  is 
imimportant.  The  patient  should  l)e  reassured  and  a  complete  cure 
hoj)ed  for.  But  if  the  ineontinenc(»  j)ersists  much  good  may  be  done  by 
filling  the  bladder  with  an  unirritating  solution  and  then  training  the 
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piitieur  ]i\  huliViu^  liiiii  "^  Siiirt — ^U^^ — sl4Ml — ;?Ihj»/'  jiiitil  tlie  Madfle?" 
is  ciiipty.     iJr.  AlexiiinItT  luis  arliitvf^d  oxc('ll"Mt  n-sulli^  bv  lln»  nR*llit»A 
For  s(mie  rases  the  iinrtliral  dip  is  helpful.     Of  tlio  many  aperations 
that  have  Ixx'u  suggested  none  lia^  proven  serviceable, 

PARALYSIS   OF   THE    BLADDER 

As  atony  is  common,  so  is  tnie  paralysis  of  the  bladder  rare.  It  may 
be  caused  by  many  lesions  of  the  nervous  system,  but  is  seen  most  com- 
monly in  myelitis  and  tabes.  The  paralysis  may  eome  on  suddenly  or 
gradually.  It  may  affect  tlie  l>f)dy  of  the  viseiis  idone  and  eanse  retcji- 
tion,  or  the  sphincters  as  well,  causing  incuntinence.  The  latter  condi- 
tion is  relatively  rare. 

iTifectitm  scM»n  eusues  atid  ascends  to  the  kidney.  The  results,  boti 
pathologic  and  symptomatic,  are  those  of  retention  cystitis,  as  in  pros- 
tatic by  |x^r  trophy. 

Treatment — The  ti'(^atment  of  the  paralysis  itself  is  nsually  ^m7. 
But  every  care  should  be  taken  by  means  of  aseptic,  systematic  cathe- 
terisui^  bhnlder  washes^  and  the  iuluiinistration  of  urinary  antiseptics, 
to  e^introl  the  iiifeetiiui  as  well  as  may  be,  Ifider  such  a  earefnl  regime 
many  tobeties  do  siirprisiiifrly  well.  I  have  known  one  to  regain  the 
powder  of  cnijityiii^  his  bladder. 

When  coinidicatinns,  such  as  inlrac^table  stricture  or  prostatic  ab- 
scess, require  perineal  section,  a  (1ietwn<Ml  opt^ration  may  sometimes 
relieve  retention,^  though  there  is  gi*ave  danger  of  adding  enuresis  to  the 
patient's  other  woes. 
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Cystocele  is  scarcely  recognizable  except  during  herniotomy,  and  its 
whole  clinical  interest  centers  un  tlie  diagnosis  of  the  eondition  bt^fore 
the  bladder  is  injured  by  the  knife,  and  on  its  remedies  in  case  it  is  so 
injured. 

Abdominal,  inguinal  (scrotal,  sometimes  ou  both  sides),  crural,  peri- 
neal, and  iseliiiitic  cvslocele,  and  cvsto<:*ele  through  the  foramen  ovale 
(Lentin),  have  been  uoteik  In  wvuuen  vaginal  cystocele  and  femnral 
cystocele  are  ujost  counuon  ;  in  men,  inguinaL  Thus,  among  22  femora] 
cystoceles  eolleeted  by  Gibson,-  IH  occurred  in  women,  while  70  among 
his  77  cases  of  inguinal  cystocele  occurred  in  men.  Lotheissen  ^  col- 
lected 11*1  cases  of  inguinal  cystocele  in  men  and  oidy  11  in  women.  He 
believes  that  (^ysloeele  occurs  in  -i  ]K'V  cent  oi  all  inguinal  bcrniir,  al- 
though the  usual  estin^to  is  from  1  per  cent  to  2  per  cent     Inguinal 

*  Traw,  Fir^t  ifUemal.  Umlog,  Con^re^s,  lfi08,  >  Med.  Record,  1897,  li,  401, 

» Brfim  Beiiroqe,  1898,  X3C,  727, 
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cystocele  is  extraperitoneal  in  69.2  per  cent  of  cases,  paraperitoneal 
('^  mixed")  in  24.2  per  cent,  and  intraperitoneal  in  only  6.6  per 
cent.  As  extraperitoneal  cystocele  is  met  with  only  in  direct  inguinal 
herniae,  it  is  in  this  class  of  cases  that  cystocele  is  to  be  especially 
looked  for. 

Cystocele  is  especially  common  between  the  ages  of  thirty  and  sixty. 
Its  pathogenesis,  depending  partly  upon  the  hernial  traction,  partly 
upon  dilatation  of  the  bladder,  has  been  studied  by  Lotheissen,  Lam- 
bret,^  Cheesman,^  and  Alessandri.^ 

Diagnosis. — The  diagnosis  is  rarely  made  before  operation.  The  sus- 
pected presence  of  cystocele  is  verified  by  the  introduction  of  a  sound 
into  the  bladder. 

Treatment. — The  proper  treatment  of  cystocele  is  herniotomy.  If  the 
cystocele  is  extraperitoneal,  it  may  not  be  easy  to  close  the  abdominal 
wall  firmly  over  it.  Unintentional  incision  of  the  bladder  during  herni- 
otomy is  rather  a  grave  complication.  Lotheissen  collected  65  such  cases 
with  18  deaths.  If  the  condition  of  the  patient  i)ermits,  the  bladder 
should  be  closed  by  one  or  two  layers  of  Leml)ert  sutures,  the  efficacy 
of  the  line  of  suture  tested  by  the  intravesical  injection,  and  the  radical 
cure  completed.  At  the  end  of  the  operation  a  catheter  should  be  tied 
into  the  urethra.  If  the  patient's  condition  does  not  warrant  the  delay 
necessary  to  accomplish  a  satisfactory  suture  of  the  bladder,  the  organ 
may  be  fixed  in  the  external  wound  and  permitted  to  heal  after  the  man- 
ner of  a  suprapubic  cystotomy  wound. 

INTESTINAL   FISTULA 

Vesico-intestinal  fistula  may  be  traumatic,  ulcerative,  cancerous, 
tubercular,  or  congenital.  Congenital  fistula  is  very  rare.  Ninety-five 
reported  cases  of  acquired  vesico-intestinal  fistula  in  man  have  been  col- 
lected by  Chavannaz.'*  Of  these,  13  were  traumatic,  21)  ulcerative  (from 
stone,  abscess,  etc.),  19  cancerous,  7  tul)crcular,  and  27  unclassified. 
The  fistula  usually  opens  into  the  r(>ctuin  (43  cases)  or  into  the  sigmoid 
flexure  (14  cases),  but  it  may  open  into  almost  any  ])art  of  the  intestine, 
even  the  appendix  vermiformis.  The  fistula  may  be  short  and  direct, 
but  in  fully  25  per  cent  of  the  cases  there  is  an  intermediate  suppurating 
cavity  between  the  vesical  and  the  intestinal  orifice. 

Symptoms. — The  most  notable  symptom  of  vesico-intestinal  fistula  is 
the  passage  of  gas  from  the  urethra  (pn^iim/ituria).  This  symptom 
is  always  present  and  is  always  noted  by  the  patient.  The  urine  may 
also  be  passed  partly  or  w^holly  bv  the  bowel,  and,  when  the  opening  is 

>  Bull  med.,  1899,  xiii,  i,  397.  '  Med.  Record,  1901,  lix,  985. 

*Guy(m*8  Annaks,  1901,  xix,  25,  153,  and  325. 
*Ibid.,  1897,  XV,  1176,  1287,  and  1898,  xvi,  85,  203. 
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large,  fece.s  mav  enter  the  WadJer  untl  issue  witli  tlie  nriiif.  Cvstiiis  js 
inevitable. 

Diagnosis. — ^As  a  rule,  tlio  diagnosis  may  lie  nmdo  from  the  presence 
of  pneumatnriaj  alttiongh  gas  may  he  evolved  hv  fermentation  within 
the  hladder  its4*lf.  Thns  the  intravesieal  action  of  the  ye^»l  fungxis 
upon  saeehariue  urine  has  heen  kno\\Ti  to  cause  pneumaturia,  and  I  have 
seen  two  ohsenre  cases  in  wdiich  the  presence  of  gas  C(»n]d  not  Iw?  ae- 
t5i>unted  for.  If  the  evidences  of  hlad<ler  disciise  do  not  sufficiently  con- 
firui  the  diagnosis  of  fistnhu  an  injectioii  of  niethyleue-hlue  solution  intf> 
tlie  hhidtler  will  decide  the  question  by  transuding  through  the  tiiiitula 
and  ap|iearing  in  the  dejecta.  The  pisitiou  of  the  fistula  may  Ik?  esti- 
mateiJ  by  cystoscopy,  by  rectal  touch,  or  by  the  rectal  speculum. 

Prognosis. — The  prognt»sis  depends  on  tlic  nature  of  the  fistula* 
Traumatic  tistnhe  often  heal  spontaueonsly  if  the  bladder  is  kept  clean 
ami  the  urethra  clear.     Tubercular  and  malignant  tistuhe  will  not  heal. 

Treatment.^ — Palliative  treatment  consists  of  dnily  irrigatimi  of  the 
blinlder  and  lK)WeL  Trauunitic  ami  ulcerative  iistulie  that  do  not  heal 
kindly  may  he  stimulated  by  rectal  injections  of  alcohol.  Palliative 
o|>t^n*tion  consists  in  colostoiuy.  This  is  the  only  appropriate  treatment 
ftjr  incurable  fistula.  Temiiorary  colostomy  is  also  employed  as  a  pre- 
liminary tti  the  attempt  at  radical  cure*  Palliative  colostomy  has  been 
|K>rforni(Hl  11  times.  Seven  patients  survived  the  operation  one  month; 
but  of  tliese»  oidy  4  lived  out  the  year  aiul  fudy  U  surviveil  three  years. 

A  radical  cure  may  Ixj  attenijited  in  several  ways.  Chavanjiaz  re- 
ports three  cnres  by  dilating  tlie  fistula  and  scrajung  its  rwta!  extremity. 
Suprapubic  siH^tiou  and  suture  of  the  v^esical  end  <d'  the  fistula  imj>n>ved 
one  ease.  Inasmuch  as  tistuhe  l>etwt^m  the  bladder  and  intestine  alM>ve 
the  rectum  are  almost  all  cither  tul>ercular  or  malignant,  they  are  only 
&uscej»tiltle  of  ]mlliation  by  (*oh ostomy.  Vesieo- rectal  fistula-  may  lie  <»jmt- 
ated  npui  by  the  methods  euiployed  in  the  treatment  of  urethrorectal 
fist  u  he. 
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CHAPTER   XLVIII 

DISEASES   PECUUAE  TO   THE  FEMALE   BLADDER 
By  Db.  B.  S.  Babkinger 

Theee  exist  certain  pathological  conditions  peculiar  to  the  female 
bladder.  These  conditions  frequently  result  from  disease  of  the  adnexa 
or  from  childbirth,  and,  with  the  exception  of  bladder  neuroses,  are 
either  caused  by  changes  in  conformation  or  circulatory  changes  in  the 
bladder. 

CHANGES   IN    CONFORMATION 

As  in  the  male  bladder,  there  are  certain  changes  in  the  conforma- 
tion of  the  female  bladder,  the  result  of  pathological  processes,  which 
are  peculiar  to  this  viscus.  These  changes  in  conformation  most  fre- 
quently affect  the  trigone — the  most  constantly  fixed  portion  of  the  en- 
tire bladder.  And  because  the  trigone  contains  the  internal  urethral  and 
the  two  ureteral  orifices,  these  changes  immediately  assume  importance 
in  the  diagnosis  of  many  bladder  conditions.  If  the  trigone  be  dis- 
torted the  landmarks  of  the  ureteral  orifices  may  be  changed.  Also, 
interference  with  the  normal  excretion  of  urine  from  the  bladder  with 
any  of  its  attendant  complications  may  arise. 

In  the  male,  prostatic  enlargement  is  the  one  important  cause  of 
distortion  of  the  trigone.  Other  causes  are  extremely  rare.  In  the 
female,  because  of  the  proximity  of  the  cervix  uteri  and  vagina,  changes 
in  conformation  result  from  pathological  e^mditions  of  these  organs, 
malpositions,  tumor  formations,  etc. ;  or  from  childbirth,  as,  for  exam- 
ple, cystocele. 

CHANGES    IN    BLOOD   SUPPLY 

The  vascular  supply  of  the  bladder  is  roughly  distributed  as  fol- 
lows— I  quote  Kelly  {"  Operative  Gynecology,''  1897,  Vol.  I,  p.  65) : 
"  The  superior  vesical  arteries  arc  distributed  over  the  superior  and  lat- 
eral regions  of  the  bladder.  The  middle  vesical  arteries  are  distributed 
over  the  posterior  portion,  which  lies  in  relation  to  the  uterus  and  upper 
vagina.     The  inferior  vesical  arteries  are  distributed  to  the  trigonum 
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and  tlxe  middle  part  of  the  vagina/'  The  inferior  vesical  artery  in 
woriieti  is  a  branch  of  the  vaginal  artery.  Branebes  of  the  nternie 
artery  are  also  diatrihiited  to  ttie  hhidder.  The  veinB  follow  the  arteries 
antl  tlie  inferior  vesical  veins  are  a  part  of  the  vaginal  plexus. 

Because  of  this  close  relation  l>etweeu  the  inferior  vesical  and 
vaginal  vessels,  changes  in  these  latter,  stuHis  u{  flow  by  inflannnatory 
pnx'csses,  tumor  formation,  etc.,  aflect*s  the  vascnlar  supply  of  the  blad- 
der and  may  produce  a  like  stasis  in  these  vessels. 

Besides  tliis  change  a  stasis  may  he  produced  by  mechanical  pressure 
of,  for  example,  an  acutely  antetlexed  uterus  or  a  uterine  tumor  (PI.  I). 

Similar  conditions  of  stasis  in  the  male  bladder  are  very  rare. 

EFFECT  OF  POSITION  OF  THE  UTERUS  UPON  THE 

BLADDER 

The  normal  relations  of  the  bladder  tu  the  vagina  and  uterus  are: 
**  The  trigonuni  and  a  broad  strip  of  tissue  extending  back  from  it  lies 
in  close  relation  to  the  anterior  vaginal  wall-^/Ae  vaginal  area  of  lire 
bladder.  Just  above  tlie  vaginal  area  m  a  narrow  strip  in  close  relation  to 
the  anterior  portion  id*  the  sujjraviiginal  uterns,  as  far  up  as  the  internal 
OS,  the  uterine  area,  .  .  .  When  the  bladder  is  distended  with  air  it 
forms  a  hollow  splierc,  flattened  anteroposteriorly.  .  .  *"  (Kelly^  toe, 
ciL,  Vol.  I,  p.  271.) 

To  observe  the  effect  of  various  positions  of  the  uterus  upon  the  blad- 
der, the  bladder  is  always  filled  (o  its  capacily*  AVhen  it  is  so  filled  dis- 
tortion of  different  jiositions  of  the  bladder  by  pressure  of  bodies  from 
without  may  be  easily  seen.  Normally,  the  up-and-down  mability  of 
the  cystoscope  in  the  female  urethra  is  tlirough  an  arc  of  about  IK)"^, 
and  the  general  trend  of  the  urethra  is  very  slightly  upward.  This  is 
when  tilt'  patient  is  in  the  dorsal  semirOcnnibent  position, 

Normal  Position  of  the  Uterus*— The  normal  antt^flexed  uterus 
makes  a  slight  deprtission  in  the  pjsterior  hi  udder  widl.  This  depression 
is  dilficnlt  to  see  witli  the  prismatic  eystoscojie^  If  the  uterns  l)e  acutely 
anteflexed  this  depression  becomes  more  pnnuineni 

Pregnancy  or  Tumors  of  the  TTterine  Body »— As  the  uterus 
becomes  larger  with,  e.  g.,  pregnancy,  this  depression  liecomes  very  ap- 
parentj  and  with  the  growth  of  the  uterus  rises  in  the  bladder  until  it  is 
a4^*eii  in  the  bladder  vault.  The  picture  (PI.  I)  shows  this  depression 
in  the  bladder  vault.  It  is  the  cystoscopic  picture  caused  by  a  supra- 
pubic sarcoma  arising  from  a  retained  testicle.  A  three-  or  four- 
months'  pregnancy  in  the  female  would  give,  if  the  uterus  be  ante- 
flexed,  exactly  the  same  picture.  The  normal  bh^^d-vej^sels  indicate 
that  there  is  probably  no  adhesion  of  tlie  tumor  to  the  bladder,  and  is  of 
much  importance  in  diagnosis. 
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Betroflexion. — Acute  retroflexion  of  the  uterus  gives,  in  a  less 
degree,  changes  in  the  bladder  similar  to  those  seen  with  advanced  car- 
cinoma of  the  cervix.  That  is,  the  trigone  is  raised,  the  trend  of  the  ure- 
thra is  changed,  and  the  mobility  of  the  cystoscope  in  the  urethra  is 
somewhat  restricted.  The  optical  portion  of  the  cystoscope  often  has  to 
be  markedly  depressed  to  bring  the  trigone  and  urethra  in  sight 

In  these  conditions,  cystoscopy  naturally  does  not  give  as  adequate 
an  idea  of  the  various  positions  of  the  uterus  as  does  vaginal  palpation. 
A  knowledge  of  the  cystoscopic  changes  is,  however,  necessary,  when  a 
bladder  is  examined,  to  prevent  errors  of  diagnosis. 

DISEASES   OF  THE   BLADDER 

Cystocele. — Cystocele  in  women  has  many  points  of  similarity  to 
prostatic  enlargement  in  man.  In  both  the  trigone  is  distorted.  In  the 
former  the  trigone,  with  the  ureteral  orifices,  may  be  entirely  contained 
in  the  pouch  of  the  cystocele.  All  landmarks  of  the  base  of  the  bladder 
are  lost  (PI.  I).  The  interureteral  ridge  is  practically  destroyed, 
and  much  difficulty  may  be  experienced  in  finding  the  ureters. 

In  prostatic  enlargement  the  trigone  may  be  pushed  upward  or  to 
one  side ;  in  the  cystoscopic  examination  the  position  of  the  interureteral 
ridge  may  be  taken  by  the  median  lobe  of  the  prostate  (PI.  Ill),  and 
rarely  the  ureters  are  entirely  obscured. 

In  both  residual  urine  may  occur,  even  to  complete  retention.  Pen- 
rose ^  says :  *^  In  a  case  of  cystocele  residual  urine  often  remains  in  the 
pouch  of  the  bladder  wall.  In  some  cases  the  woman  learns  that,  in 
order  to  empty  the  bladder,  it  is  necessary  for  her  to  push  the  cystocele 
upward  and  forward  at  every  act  of  urination." 

In  both  prostatic  enlargement  and  cystocele  circulatory  disturbances 
may  cause  night  frecjuency  of  urination  as  a  prominent  symptom.  And 
in  both  we  may  have,  as  a  result  of  the  strain  to  empty  the  bladder,  a 
tralx^culated  bladder;  and  as  a  result  of  the  retention,  cystitis  and  its 
complications. 

This  symi)tom-complex,  winch  may  all  be  due  to  a  cystocele,  is  not, 
I  believe,  generally  recognized. 

Parturition  is  accepted  as  the  most  frequent  cause  of  cystocele. 

Other  causes  exist,  however,  as  in  the  case  below  quoted.  This  pa- 
tient had  had  neither  a  child  nor  a  miscarriage,  yet  she  had  a  well-de- 
fined cystocele  resulting  probably  from  coitus. 

Aside  from  the  symptoms  that  cystocele  may  give  rise  to,  there  are 
two  points  which  I  wish  to  emphasize.  First,  the  pouching  of  the  blad- 
der wall  in  the  vagina  may  not  indicate  as  well  as  the  cystoscopic  ex- 

»  "Text-book  of  Diseases  of  Women,"  1898,  p.  85. 
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stooelc.     Second, 


X\u 


ii;  Mich 


aminittion  the  extent  of  thv 

eases  the  siune  j>rei"autiLHis  ^lumlJ  be  taken  an  in  eatheteri/Jng  a  ]\ros- 

tatic. 

Case  I.- — Mrs.  M.  S.,  aged  fifty  years*  History:  No  children;  no 
niisearriau;es.  For  past  three  years  has  had  painful  aiul  frequent  mic- 
turiti^ju,  interniittently,  la*4ting  three  to  four  days  and  then  stoppiiig. 
Niftht  frequency  nine  to  ten  times  and  innderate  day  frequency*  Pain 
thi'<Migh  hypn^astriuni  at  ihesc  perrcRls,     Never  hematuria. 

Examination, — ^Well-niarked  ponching  forwanl  nf  anterior  vuginal 
walL 

Ufffus  Honnal  In  poHlfion. 

Ci/stos€opy. — Urine  clear.     Residua]  not  teste*!. 

Marked  falling  of  trigone.  Trigone  and  n refers  in  a  inmlerate- 
sized  pouch.     Bladder  nincnus  nieiuhrane  and  nreterul  oritices  noruud. 

A  jKvssary  was  titted  to  this  case  to  correct  the  cyst<K*eie  and  a  certain 
aintnuit  ai  relief  was  ex|Terieuce<l,  the  patient  nrioating  but  tlirin^  to  f«nir 
times  at  night,  and  tlve  to  six  times  liy  (hiy. 

This  patient  was  advised  to  liavi*  the  eystocele  operated  upon  and 
was  acnt  to  a  gynecologist  for  this  lairpose.  Wlien  waiting  ia  the  hos- 
pital slie  contracted  a  cystitis,  having  Itt^m  (*atheterized,  and  the  surgeon 
refused  to  tqieratej  l>elicving  that  all  of  her  symptoms  were  caused  hy 
the  cystitis.  Since  then  tht*  patient's  synipfoius  have  continued,  not- 
witlistanding  the  tdearing  up  of  tlie  cystitis. 

This  emphasizes  the  importance  of  an  accurate  diagnosis  in  tliese 
cases,  and  htnv  even  the  gynecologist  may  fail  U*  recognize  the  c««i- 
dition. 

The  improvement  of  ayniptoms  when  the  pessary  was  used  is,  I  think^ 
sigrrifieant. 

Carcinoma  of  the  Cervix. — Wlien  a  carcinoma  of  thv  cervix 
uteri  invades  the  anterior  or  lateral  vaginal  walls,  the  most  accurate 
means  of  ascertaining  the  condition  of  the  vesicovaginal  septum  is  by 
means  of  the  cystosccqnc  examination.  The  cystoscopic  examination 
"  hecomcii  progressively  more  important  as  the  growth  extends,  and  the 
neart^r  it  approaches  thi*  liorderland  hetwc<m  <qK*raHve  and  nonoper- 
ative/' 

When  the  carcinoma  approaches  and  invades  the  vesicovaginal  sep- 
tum it  interferes  with  the  blood  supply  of  the  hladilcr,  partienhirly 
in  those  j>ortioiis  suppliinl  by  the  middle  nnd  inferior  vesical  ves- 
sels. And  cjstoscopically  we  have  bladder  pictures  of  all  grades  of 
venous  stasis  (  PL  I  K 

A  number  of  these  bladder  alterations  arc  similar  to  those  <jccnrring 
with  vesical  or  perivesical  inflammations,  and  care  must  be  taken  in 
distinguishing  l:)etw^een  the  two.  The  differentiation  can,  however,  prac- 
tically always  be  made. 
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The  cystoscopic  examination  includes : 

(A)  Estimation  of  the  direction  of  the  urethra  and  the  position  of 
the  trigone,  marked  elevation  of  the  trigone  meaning  inoperable  car- 
cinoma. 

(B)  Conditions  within  the  bladder: 

(1)  Tumor  masses  encroaching  upon  or  causing  retraction  of  the 

bladder. 

(2)  The  alterations  of  the  bladder  which  are  similar  to  those 

occurring  with  vesical  or  paravesical  inflammations. 
These  are  (a)  folding  and  swelling  of  the  bladder  mu- 
cous membrane,  (b)  varicosities  of  the  bladder  vessels, 
(c)  submucous  hemorrhages,  (d)  congestion  of  the  blad- 
der, (e)  cystitis,  (/)  bullous  edema.  The  most  important 
among  these  conditions  within  the  bladder  which  indicate 
involvement  of  the  vesico-vaginal  septum  are:  Tumor 
masses  encroaching  upon  or  causing  retraction  of  the 
bladder;  folding  and  swelling  of  the  bladder  mucous 
membrane;   marked  varicosities. 

(3)  Those  alterations  which  are  unquestionably  caused  by  the 

carcinoma.  Alone  under  this  head  stands  carcinoma  of 
the  bladder. 

Bladder  Neuroses. — A  true  bladder  neurosis  is  one  in  which,  with 
our  present  methods  of  diagnosis,  no  causative  pathological  condition  of 
the  bladder  can  be  recognized.  Or  if  there  is  a  definite  cause  and  this 
cause  be  removed,  and  the  bladder  symptoms  nevertheless  persist,  this 
is  also  a  true  neurosis. 

Bladder  neuroses  can  be  divided  into  three  classes:  First,  those  in 
which  there  is  a  definite  nerve  lesion  causing  the  neurosis,  as  in  tabes 
dorsalis.  Second,  those  in  which  the  nerve  lesion  is  not  definitely  known 
— as  when  we  have  bladder  disturbances  in  a  neurasthenic  or  hysterical 
patient  Third,  those  in  which  the  bladder  disturbance  is  caused  re- 
flexly,  as  in  a  rectal  carcinoma  or  disease  of  the  pelvic  organs. 

In  these  two  classes  the  bladder  must  either  be  normal,  or,  if  dis- 
eased, the  disease  must  be  caused  by  the  neurosis,  to  call  the  pathological 
condition  a  true  neurosis.  For  example,  in  a  tabetic  patient  there  may 
be  certain  local  bladder  conditions,  enlarged  prostate,  etc.,  which  cause 
the  bladder  symptoms  which  we  wrongly  ascribe  to  the  tabes.  On  the 
other  hand,  we  may  have  a  bladder  neurosis  with  bladder  changes, 
trabeculated  bladder,  etc.,  caused  by  the  tabes. 

Opposed  to  this  we  not  infrequently  see  some  local  bladder  condition 
causing  bladder  symptoms  which  in  turn  cause  general  neurasthenia.  I 
have  lately  seen  such  a  case  where,  upon  the  removal  of  a  foreign  body 
from  the  bladder,  all  the  symptoms  of  neurasthenia  ceased. 

These  conditions  are  seen  alike  in  men  and  women.     The  general 
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syniptoniatology  of  bladder  neuroses  is  classified  by  von  Frankl-Hoch- 
wart  *  as  follows: 

1.  The  Sensory  Anomalies. 

A.  Pain. 

B.  Anomalies  of  urination, 
a.  Increase. 

6.  Decrease. 

2.  Dysuria. 

3.  Urinary  Retention. 

4.  Incontinence. 

Fain — Under  the  heading  of  nervous  bladder  pain  Frankl-Hochwart 
makes  the  following  important  statement,  which  is  confirmed  by  my 
few  observations,  that  "  in  a  normal  bladder,  pain  as  a  nervous  symptom 
is  very  rare ;  and  such  a  diagnosis  should  be  made  only  with  the  greatest 
care.  .  .  ."  The  true  nervous  bladder  pain  may  be  caused  by  rectal 
conditions,  diseases  of  the  pelvic  organs,  or  kidneys,  or  ureters.  On  the 
other  hand,  the  bladder  pain  may  be  caused  by  localized  bladder  condi- 
tions, cystitis,  stone,  and  others. 

Increased  or  Decreased  TTrination — What  has  been  aaid  of  nervous 
bladder  pain  is  also  true  of  these  anomalies  of  urination.  I  have  a 
number  of  times  seen  a  diagnosis  of  incontinence  made  when  the  patient 
had  a  paralyzed  bladder  full  of  urine,  and  the  frequency  came  from 
overflow.  Lately  my  attention  has  been  called  to  two  cases  of  chronic 
appendicitis  in  women  causing  frequent  urination,  which  ceased  upon 
removal  of  the  diseased  appendix.  In  one  of  these  cases  there  were 
adhesions  between  the  appendix  and  bladder. 

Dysuria. — By  nervous  dysuria  is  understood  "  difficulty  in  emptying 
the  bladder  in  spite  of  the  absence  of  a  direct  anatomical  obstacle."  The 
nervous  dysuria  may  be  caused  by  enlarged  prostate  tumors  of  the  ad- 
nexa,  hemorrhoids  and  other  rectal  diseases,  intoxication  with  turpen- 
tine, etc.  (mentioned  by  Frankl-Hochwart),  following  abdominal  oper- 
ations, and  in  spinal  diseases,  neurasthenia,  and  hysteria.  A  true 
dysuria  may  be  caused  by  urethral  stricture,  enlargcxl  prostate,  blad- 
der stone,  cystocele,  malpositions  of  the  uterus,  pregnancy. 

Betention  and  Incontinence. — These  are  less  frequent  mani- 
festations. The  retention  is  likely  to  Ix^  (•omplctc,  the  incontinence  in- 
comj)lete. 

ALTERATIONS    IN   THE    BLADDER 

The  two  principal  alterations  of  the  bladder  caused  by  the  bladder 
neuroses  are  cystitis  and  trabcculated  bladder.  When  either  or  both  of 
these  are  present  the  diagnosis  of  a  true  neurosis  is  made  doubly  dif- 

»  "Handbuch  dcr  Urologio,"  1905,  vol.  ii,  p.  795. 
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ficult.  And  different  opinions  as  to  the  uiiderlying  cause  of  tral>eculated 
bladder  increase  this  diflSculty. 

If  trabeculated  bladder  is  considered  to  be  due  to  interference  with 
the  excretion  of  urine  from  the  bladder,  then  the  causes  in  women  to  bo 
excluded  are  comparatively  few.  Cystocele,  urethral  stricture,  pressure 
from  a  retroflexed  uterus  or  a  tumor  or  the  cervix  may  hinder  the  ex- 
cretion of  urine,  and  if  any  of  these  be  present  it  is  probable  that  the 
diagnosis  of  a  neurotic  bladder  neurasis  cannot  be  made.  Knoor  says: 
"  Tabes  is  most  fre^iuently  the  cause  of  trabeculated  bladder  in  women. 
It  is  caused  by  a  spastic  stricture  of  the  sphincter,  so  that  emptying  the 
bladder  is  much  hindered."  I  have  seen  a  case  which  Zuckerkandl  said 
was  caused  by  trauma  to  the  bladder  nerves  during  an  instrumental 
delivery. 

If,  on  the  other  hand,  the  trabeculated  bladder  is  thought  to  Ix;  caused 
primarily  by  inflammation,  it  is  self-evident  that  the  diagnosis  of  a  blad- 
der neurosis  becomes  still  more  complicated. 

The  following  case  illustrates  the  care  which  must  be  taken  in  seek- 
ing the  cause  of  a  bladder  neurosis,  and  that  after  the  original  cause  is 
removed  the  patient  may  be  still  left  with  a  true  neurosis. 

R.  F.,  aged  forty  years,  married,  two  children.  For  some  years  pre- 
vious to  when  first  seen  (11)05)  the  patient  had  had  painful  and  fre- 
quent urination,  arising  at  night  from  ten  to  twenty  times  and  by  day 
about  every  half  hour.  She  had  been  under  Zuckerkandrs  (Vienna) 
care ;  had  l)een  examined  by  him  under  ether ;  had  Ix^en  given  an  exhaus- 
tive gynecological  examination ;  and  had  been  diagnosed  as  bladder  neu- 
rosis. All  kinds  of  treatments  were  tried  upon  her  with  no  success. 
When  T  saw  her  I  found  that  she  had  a  left  unilateral  nc])hritis  (Luys 
separator  usod )  ;  no  urinary  tulx»rculosis  by  injection  of  a  guinea  pig. 
A  cursory  vaginal  examination  revealed  nothing,  and  a  cystoscopic  ex- 
amination a  congested  bladder  base.  Intermittent  treatment  for  two 
years,  stretching  the  sj)hincter  under  ether,  etc.,  did  no  g(H)d.  Al)out  a 
year  ago  the  patient  had  menorrhagia  and  metrorrhagia.  Examination 
six  months  later  revealed  a  fibroma  of  the  anterior  uterine  wall  which 
pressed  up(m  the  bladder  and  markedly  diminished  its  capacity.  Hys- 
terectomy gave  some  improvement  in  the  bladder  symptoms,  which  soon, 
however,  relapsed.  There  is  nothing  left  to  advise  other  than  Christian 
Science  or  a  vesico-vaginal  fistula.  I  think  that  this  uterine  fibroma, 
three  or  four  years  before  it  was  discovered,  was  the  cause  of  the  neu- 
rotic bladder,  probably  causing  either  a  circulatory  or  a  nervous  dis- 
turbance. 

Treatment — Careful  search  in  many  cases  will  n»veal  some  small 
anomaly,  which,  if  corrected,  will  cure  the  patient.  As,  for  instance,  I 
have  seen  a  case  in  which  stretching  a  stricture  of  the  female  urethra, 
and  incidentally  the  bladder  sphincter,  resulted  in  an  immediate  cure. 
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In  many  cases  there  is  an  intense  hyperemia  or  even  cystic  condition 
of  the  trigone  caused  by  the  pollakiuria.  In  these  cases  there  is  often 
irritability  of  the  sphincter,  or  "  sphincter  cramp,"  which  apparently 
causes  the  neuroses.  If  this  be  overcome  a  brilliant  cure  often  results. 
The  following  case  illustrates  this : 

Mrs.  P.,  aged  forty-six  years ;  six  years  ago  had  her  first  child — ^a 
breach  delivery  with  impacted  head.  Following  the  delivery,  had  to  be 
frequently  catheterized.  From  that  time  to  now  the  patient  has  had 
partial  incontinence ;  at  times  a  constant  dribbling,  and  at  other  times 
involuntary  urination  on  the  slightest  exertion.  She  has  constantly 
worn  a  napkin. 

Examination  revealed  nothing  but  a  prolapsed  urethra.  Cystoacopic- 
ally  an  entirely  normal  bladder,  with  the  exception  of  a  bullous  con- 
dition of  the  trigone.  Following  the  cystoscopic  examination  the  symp- 
toms were  almost  entirely  relieved,  the  slight  stretching  of  a  24  F.  in- 
strument evidently  overcoming  the  irritability  of  the  sphincter. 

In  cases  of  retention,  systematic  emptying  of  the  bladder,  possibly 
gradual  stretching  of  the  sphincter,  etc.,  are  indicated.  Electrotherapy, 
hydrotherapy,  and  even  operative  interference  (vesico-vaginal  fistula)^ 
may  be  indicated  in  cases  in  which  instrumental  methods  f  aiL 
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IDIOPATHIC  RENAL  HEMATURIA— VARICOSE  VEINS   OF  THE 

BLADDER 

IDIOPATHIC   OR    ESSENTIAL   RENAL   HEMATURIA 

When  a  hemorrhage  occurs  in  the  kidneys  its  outward  sign  is  hema- 
turia. The  only  condition  in  which  a  serious  hemorrhage  can  occur 
without  hematuria  is  rupture  of  the  kidney,  when,  as  has  already  been 
remarked,  the  blood  effused  into  the  lumbar  recess  or  into  the  perirenal 
cavity  is  of  far  more  importance  than  the  relatively  small  amount  that 
escapes  down  the  ureter.  Apart  from  this  condition,  renal  hemorrhage 
is  expressed  by  hematuria. 

The  hematuria  that  occurs  with  tumor  of  the  kidney  is  at  once  the 
most  important  and  the  most  profuse  spontaneous  hemorrhage  from  that 
organ.  Bleeding  is  also  a  common  symptom  of  renal  stone  and  renal 
tuberculosis ;  and  when  the  kidney  bleeds,  one  of  these  three  conditions 
— stone,  tubercle,  or  tumor — is  usually  suspected.  But  there  are  a  great 
many  other  diseases,  a  few  of  them  surgical  in  their  aspects  and  most  of 
them  medical,  in  which  renal  hemorrhage — even  profuse  renal  hemor- 
rhage— may  occur.  To  such  profuse  hemorrhage  from  an  obscure  cause 
has  been  given  the  name  of  essential  or  idiopathic  renal  hematuria. 

Etiology — The  causes  to  which  this  essential  renal  hematuria  has 
been  attributed  may  be  classified  as  follows: 

1.  Hematuria,  scurvy,  purpura. 

2.  Drug-poisoning  (turpentine,  cantharides,  etc.). 

3.  Parasites   (e.  g.,  distoma  hematobium). 

4.  Acute  or  chronic  febrile  diseases  (scarlet  fever,  malaria). 

5.  Surgical  diseases  (hydronephrosis,  renal  mobility). 

6.  The  passage  of  urinary  crystals. 

7.  Angioneurosis. 

8.  Chronic  nephritis. 

9.  Papillary  varicosity. 

It  is  not  necessary  to  consider  all  these  conditions  in  detail.  Dis- 
toma, for  instance,  is  practically  never  heard  of  in  these  latitudes. 
Renal  hemorrhage  caused  by  drugs  or  occurring  in  the  course  of  one  of 
the  bleeding  diseases  has  no  surgical  interest.    There  remain  the  hema- 
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tiiriii  d\w  to  .surgiciil  causes,  to  angioneiiroais,  to  rhroriie  nephritis*,  and 
to  pajjillary  varicosities.  It  is  possible  that  any  of  these  causes  may 
produce  a  profusi?  renal  lieiucnThage.  Physical  examination  of  the 
loins  should  eliminate  hydrone]>hrosiiii  and  movahle  kidney^  and  tijere 
are  left  for  our  consideration  only  angioneurosis,  chronic  nephritis,  and 
jia  J) i  1 1  a ry  va  r  i cos  i  t  \\ 

That  hematuria  may  l)e  due  to  chronic  nephritis  reqnircii  no  proof. 
Examples  are  commonplace.  But  such  exanijjh^s,  representing  a  hem- 
orrhage— even  a  profuse  hemorrhage  or  a  series  of  such — ^iu  the  course 
of  an  acute  or  active  nephritis  have  no  |x^mliar  surgical  interest. 

What  we  iiw*l  to  know  is  whether  a  prolongi'd,  profuse  hemorrhage 
may  result  from  chronic  nephritis  in  the  absence  of  any  otJier  sign  of 
this  inflammation. 

Up  to  IS II 5,  or  therealmuts,  the  question  was  answered  mainly  in  the 
negative.  All  cases  cif  otherwise  inexijlicable  profuse  or  persistent 
hematuria  were  attriliuted  to  a  theoretical  angioneurosis.  Hut  in  the 
foUuwiug  decade  many  nephrectomies  perfornuxl  for  this  condition  re- 
vealed, almost  constantly,  either  parenchymatous  or  interstitial  nephri- 
tis, which  had  given  no  symptoms  or  urinary  signs  other  tlian  tJie  bleed- 
ing. In  spite  ii{  the  fact  that  the  bleeding  point  was  not  found,  the 
flO-ealled  idiopathic  hematuria  was  tljerefore  attributed  to  nephritis. 

But  as  early  as  IHIKS  the  bkM?ding  pnint  was  found  in  three  cases  to 
l)c  due  to  oozing  from  varicose  veins  of  a  renal  papilla.  Fen  wick  ^  ha3 
reported  six  such  cases,  Hugh  Cabot  ^  has  added  another,  and  now  that 
the  attention  of  the  profession  has  liet*n  called  to  the  renal  papilla?  as 
the  probaldc  source  of  bleeding,  it  seems  quite  jxissible  that  the  future 
will  prove  uuist  cases  of  **  idiopatliic  ■  ■  renal  hematuria  to  he  due  t^»  this 
en  use. 

The  affected  papilla  looks  red  or  p\irplu  and  '*  sjxvngy."  Seetion 
dc^moust rates  the  varicosities. 

Symptoms  and  Biagnoais — ^There  is  but  one  symptom — -viz.,  profuse 
hematuria.  This  may  Ijc  crmstant  or  internattent.  It  is  rarely  suffi- 
ciently severe  to  cause  anemia. 

The  bleeding  may  last  a  few  hours  or  it  may  continue  for  days;  hav- 
ing once  occurred  it  may  never  ajipear  again  ;  or  it  may  return  time  after 
time,  and  be  so  profuse  as  to  threaten  the  patient's  life.  In  the  presence 
of  a  condition  so  various  iu  its  nmnifestations,  so  comi_>arable  in  its  only 
a\inptom  to  the  most  scTions  affections  of  the  kidney,  so  dangt^ous 
sometimes  in  its  continuance,  a  diagnosis  is  of  the  utmost  importance, 
and  a  diagnosis  is  difficult  to  obtain.  Full  realization  of  the  fact 
that   the   bleeding,   which    is   so   often   the   first   symptom    of    nialig- 


*  ''Ctmical  Cystoscopy."  London,  imH. 

'  Trans,  Am.  A8s*n  Gen^-Urin.  Surgeons,  1908,  ilL 
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nant  grou'th  in  the  kidney,  may  occur  two,  three,  or  even  five  years 
before  any  other  symptom,  cannot  fail  to  impress  upon  the  surgeon 
the  necessity  for  the  utmost  caution  in  deciding  the  natvre  of  the 
malady.  It  is  not  suflicient  that  the  hemorrhage  cease.  This  it  may  do 
spontaneously  or  as  the  result  of  the  administration  of  some  drug.  But 
the  patient  should  be  warned  that  this  bleeding  may  be  the  first  symptom 
of  some  serious  renal  disease  and  should  be  instructed  to  watch  for  fur- 
ther developments,  and  even  to  report  occasionally  for  examination. 

In  view  of  the  frequency  of  idiopathic  renal  hemorrhage  such  a 
course  may  seem  extreme,  and  in  certain  cases  it  may  be  best  to  with- 
hold from  the  patient  any  knowledge  of  the  real  possibilities  of  the  case 
in  order  to  spare  his  own  nerves  as  well  as  those  of  the  surgeon.  But  the 
surgeon  at  least  should  recognize  that  the  more  8|x>ntaneous  the  bleed- 
ing and  the  more  entirely  free  the  patient  from  any  other  symptom,  the 
greater  is  the  probability  of  malignant  disease.  It  is  for  this  reason  that 
1  am  not  inclined  to  discourage  exploratory  nephrotomy  for  the  pur- 
pose of  clearing  up  the  diagnosis.  This  operation  has  no  mortality  and 
few  discomforts;  and  although  the  hemorrhage  may  often  be  checked 
without  it,  the  assurance  that  there  is  no  beginning  cancer  in  the  kidney 
is  worth  having  at  this  cost. 

The  side  from  which  the  bleeding  comes  is  readily  determined  by 
the  ureter  catheter.  Renal  functional  diagnosis  between  idiopathic  and 
neoplastic  hematuria  is  not  always  possible. 

Treatment — Idiopathic  renal  hemorrhage  may  usually  be  checked  by 
the  administration  of  0.5  gram  of  turpentine  in  capsules  three  times  a 
day.  By  this  treatment,  sometimes  adding  a  fluid  diet  and  diuresis  by 
mineral  waters,  I  have  Ixxiu  able  to  cure  some  five  or  six  cases.  In  one 
striking  ease  the  patient  had  been  bleeding  pn)fusely  for  a  month. 
Every  drop  of  urine  passed  was  stained  dark  red  by  the  contained  blood. 
One  week  on  turj)eiitine  sutfieed  to  check  the  bleeding  absolutely  and  per- 
manently. Yet  in  another  case  the  bleeding  was  checked  by  turpentine, 
recurred  several  years  later,  and  was  then  not  amenable  to  that  drug,  nor 
would  the  patient  accept  the  suggestion  of  oi)erative  exploration. 

Cantharides  in  small  doses  has  been  serviceable  in  the  hands  of  some, 
and  the  fluid  extract  of  senecio  aureus  has  its  supporters,  though  it  has 
not  proved  as  ^iseful  in  my  hands  as  tur]x?ntine. 

Ilagner  ^  has  checked  several  cases  (notably  one  of  constant  bleeding 
for  thirty-six  years)  by  passing  the  ureter  catheter.  Young  and  others 
have  achieved  a  like  result  by  injection  of  adrenalin  into  the  renal 
pelvis. 

In  case  all  such  methods  fail,  pyelotomy  should  be  performed  and  the 
bleeding  papilla  curetted.     If  this  fails,  nephrectomy  is  required. 

*  Trans.  Am.  Urolog.  A««'n,  1907,  i. 
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A  few  cases  have  been  reported  which  showed  only  one  symptoB 
i.  e.,  a  spontaneous,  profuse,  uncontrollable  hemorrhage  of  the  bladder, 
which  hemorrhage  was  found  to  arise  from  a  ruptured  varicose  vein 
lying  immediately  under  the  mucous  membrane.  The  diagnosis  was 
made  either  by  cystoscopy  as  the  hemorrhage  was  ceasing,  or  by  supra- 
pubic cystotomy  imdertaken  for  the  relief  of  the  hemorrhage,  as  in  Dr. 
Ellsworth  Elliot's  case.  If  the  hemorrhage  does  not  stop  spontaneously 
the  only  treatment  is  cystotomy  with  ligature  or  cauterization  of  the 
bleeding  point  (PL  I). 


CHAPTEE   L 
CYSTS  AND   TUMORS   OF  THE  KIDNEY 

CYSTS 

Five  varieties  of  cysts  occur  in  and  about  the  kidney.    These  are : 

1.  Multiple  small  cysts. 

2.  Large  simple  cysts. 

3.  Cystic  degeneration. 

4.  Echinococcus  cysts. 

5.  Paranephritic  cysts. 

1.  Multiple  Small  Cysts.— Multiple  small  cysts  are  those  dilata- 
tions of  the  renal  tubules  that  are  often  seen  in  kidneys  affected  with 
chronic  nephritis.  They  usually  occur  in  the  cortex  and  often  project 
beneath  the  capsule.  They  may  be  single  or  multiple ;  they  do  not  seem 
to  attain  a  large  size  and  are  of  purely  pathological  interest. 

Paranephritic  cysts  also  may  be  dismissed  with  a  word.  They  are 
extremely  rare ;  they  may  arise  from  the  suprarenal  capsule ;  they  may 
be  hydatid  or  the  result  of  an  encysted  perincphritic  heuiatoma.  They 
are  not  distinguishable  from  other  cysts  of  the  kidney  except  by  explora- 
tory incision.     Morris  has  collected  tlieir  published  records. 

2.  Simple  Cysts  of  the  Kidney. — It  is  not  necessary  to  delay 
over  the  debated  pathogenesis  of  this  condition.  Suffice  it  to  say  that 
single,  large  serous  cysts  are  occasionally  found  projecting  from  the  sur- 
face of  the  kidney.  Such  cysts  may  be  single  or  multiple.  They  may  be 
associated  with  chronic  interstitial  nephritis ;  they  are  rarely  bilateral. 
The  contents  of  the  cyst  are  serous  or  hemorrhagic,  never  urinous.  Such 
cysts  give  rise  to  no  symptoms  unless  they  attain  such  a  size  as  to 
produce  a  tumor  or  to  cause  pressure  pain.  Under  these  circumstances 
the  tumor  is  habitually  mistaken  for  hydronephrosis,  renal  echinococcus, 
ovarian  cyst,  or  some  other  tumor.  Exploratory  incision  reveals  the 
nature  of  the  disease.  The  proper  treatment  of  such  cysts  is  to  excise 
them  with  the  adjacent  portions  of  tlie  renal  tissue,  or,  if  this  is  im- 
practicable, to  cut  away  as  much  of  the  cyst  as  possible,  to  sear  the  sur^ 
face  of  the  remainder  witli  carMic  acid,  and  to  close  the  lumbar  wound, 
leaving  a  drainage-tube  to  the  kidney.     When  the  cysts  are  multiple 
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©rm verted  into  a  congories  of  cvsts  which  leave  scarcely  any  of  its  pareu- 
ehyma  in  a  normal  condition  (Fig.  104).  The  pathogenesis  of  this 
conditir*!!  h  liotly  deliated,    Tlie  tliree  favorite  theories  are: 

1.  That  the  cysts  are  incidental  to  a  chrrmie  interstitial  nephritis. 
This  explains  tlie  hilateral  nature  of  the  disease,  but  does  not  show  why 
it  should  he  associated  with  a  similar  cystic  condition  in  otlier  organs, 
notably  tlie  liver, 

2.  Tliat  tliey  are  out^'owths  from  fetal  remaina, 

3.  That  they  are  cystadeninnata.  These  two  latter  theories  ex- 
plain neither  the  implication  of  other  organs  nor  the  bilateral  nature  of 
the  disease. 

» Arthivf.  klin.  Chit,,  1901,  Ixv,  112. 
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So  much  for  tlie  nnsatisfaotory  theories.  From  the  clinician's  point 
of  view  the  facts,  thoujijh  definite  enoiigli,  are  equally  unsatisfactory. 
The  disease  occurs  at  all  ages.  In  the  fetus  the  kidneys  have  been 
known  to  be  so  much  enlarged  as  to  obstruct  labor.  C^ertain  writers  have 
endeavored  to  distinguish  congenital  cystic  degeneration  from  that 
which  occurs  in  adults,  but  there  is  no  very  obvious  reason  for  this  dis- 
tinction. In  either  case  both  kidneys  are  habitually  implicated.  Dick- 
inson found  only  1  case  in  26  with  unilateral  disease,  while  of  62  cases 
collected  by  Lejars  only  1  was  unilateral,  and  even  in  that  one  there  was 
a' single  small  cyst  in  the  opposite  kidney  (Morris).  Another  pecul- 
iarity of  the  disease  is  the  frequency  with  which  the  liver  is  involved. 
Of  Ritchie's  88  cases  86  were  bilateral,  the  liver  was  cystic  in  21,  and 
the  thyroid  gland,  the  uterus,  and  the  ovary  each  cystic  in  1  case.  Ac- 
cording to  Still,  the  cystic  liver  is  rarely  found  associated  with  con- 
genital cystic  kidney. 

Pathology. — The  most  striking  feature  of  the  fully  developed 
cystic  kidney  is  its  size.  The  organ  grows  so  large  as  to  fill  the  entire 
lumbar  region  and  to  project  anteriorly  almost  to  the  median  line.  The 
disease  usually  progresses  more  rapidly  upon  one  side  than  upon  the 
other,  so  that  one  kidney  may  be  so  much  enlarged  as  to  form  a  visible 
abdominal  tumor,  while  the  other  can  be  distinguished  only  by  palpa- 
tion.    The  largest  recorded  specimen  weighed  16  pounds  (Hare). 

Apart  from  its  size,  the  most  striking  characteristic  of  this  growth 
is  its  pathognomonic  irregularity  of  surface.  When  the  kidney  has 
grown  to  such  a  size  as  to  cause  a  surface  tumor  it  may  be  methodically 
palpated,  and  such  palpation  \vill  reveal  the  exist(^nce  over  the  gro\vth 
of  larger  or  smaller  rounded  lumps,  some  hard,  some  elastic,  and  some 
even  fluctuating.  This  characteristic  irref»:ularity  of  surface  is  abso- 
lutely pathognomonic  of  cystic  disease  of  the  kidnt^v. 

On  section  the  cystic  kidney  shows  an  infinite  number  of  cysts  of 
varying  sizes.  With  the  nakcMJ  eye  it  may  Vie  iin])ossible  to  detect  any 
normal  renal  tissue.  The  contents  of  the  cysts  are  liquid,  viscid,  col- 
loid, or  caseous.  They  are  usually  amber-colored,  rarely  dark  and  hem- 
orrhagic, and  exce])tioiially  su]){)uratin<^.  The  cyst  contents  are  not 
urinous,  and  the  cysts  do  not  coinnnuiicate  with  the  sinus  of  the  kidney. 
Exceptionally  calculi  are  found  in  the  cysts,  and  there  are  cases  in  which 
calculous  obstruction  of  the  ureter  seems  to  have  had  something  to  do 
\vith  the  cystic  dilatation  of  the  kidney. 

Symptoms — The  symptoms  of  the  disease  are  habitually  those  of 
chronic  interstitial  ne])]iritis,  and,  unless  tlie  tumor  grows  to  such  a  size 
as  to  attract  the  surgeon's  attention,  tlie  disease^  runs  its  course  and  ter- 
minates as  chronic  nephritis.  The  urine  is  all)uminous  and  contains 
casts.     There  is  slight  alhnminuria  an<I  liabitually  some  p)lyuria. 

The  surgical  symptoms  are  hematuria,  which  occurs  in  25  per  cent 
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of  all  cases  (Xe\niian  \),  tinnor,  aiul  jniin*  Pviiria  from  secontlarj  in- 
fi'diuo  iHi  ixvasioiially  ussiK-iatrc]  willi  .Hwimdary  calculus. 

The  cotinst*  uf  the  disifatH*  ia  slnw.  M»irris  estimates  tliu  ex|x*ctatioD 
of  life  at  from  one  to  ten  vears,  altlKiugh  Ritchie  lia^  reeorJe*!  a  casa 
livinor  twenty-two  years  after  tlie  tliagiiosi?*  had  been  tnade, 

Biag^nosis. — So  rarely  dcx^s  tlie  renal  enudition  attract  attention  tbat 
only  Ti  of  Lcjar*s  (»l'  eases  were  etirrectly  diagnosed  during  life.     Aeoord- 
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ing  Ui  ifiirris,  the  tumor  is  disenvereil  during  life  in  25  per  cent  of 
cases,  and  alHUit  r»0  jkt  cent  coniplain  of  .symptoms  closely  resembling 
those*  of  cl ironic  interstitial  nephritis.  When  there  is  hemorrhage  or 
pyuria  a  slight  cnlargt^iuent  of  tfic  kidney  is?  likely  to  Ix?  mistaken  for 
any  one  of  the  surgical  diseases  of  that  organ,  and  the  diagnosis  can  only 
be  made  l\v  surgieal  exphiration. 

Treatment.— rj/.v^V  defjeHemium  of  the  l-idney  i^  not  a  surgical  di^ 
ease;  in  its  elinieal  aspects  it  is  a  chronic  interntitial  nephritis*  Even 
though  the  kidney  causes  pain  or  grows  so  large  as  to  Iw?  iuconvenit^nt, 
lillle  help  may  be  cxpx-tcfl  frnni  the  knife.  Nephrotomy  is  useless  un- 
less there  is  a  stone  to  Ix*  removed  from  tlie  renal  pelvis.  Puncture  or 
incision  of  the  cysts  has  no  controlling  efftTt  upon  them.  Nephrectomy 
has  lieen  practiced  by  various  surgeons  w^ith  disastrous  results.  Morris 
has  lieen  encouraged  by  his  singular  gt>od  fortime  to  advise  nephrectomy 
when  the  opjx^site  kidney  has  been  shown  ta  he  normal  hy  palpation 
through  an  abdominal   incision.     But,  cif  his  5  cases,  1   died  after  a 

1  Giaag&w  Med.  Joitr.,  1897,  i,  324,  ami  U,  42. 
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double  nephrotomy,  1  after  a  nephreetomy,  and  2  otliers  wlio  submitted 
to  nephrectomy  are  alive  and  well  after  two  and  six  years  respectively. 
Morris  |>erforms  nephrectomy  for  the  removal  of  a  raj)idly  increasing 
unilateral  tumor  or  for  the  relief  of  gastro-intestinal  symptoms. 

4.  Ecliinococciis  Cysts. — Echinococcus  cysts  of  the  kidney  are 
rare.  Houzel  ^  collected  the  statistics  of  Finsen  (Iceland),  Thomas 
(Australia),  Neisser,  and  Davaine,  a  total  of  2,111  cases  of  echinococcus 
cysts  in  men,  with  only  115  (5  per  cent)  instances  of  renal  echinococcus. 

The  cyst  arises  in  the  cortex  of  the  kidney  and  grows  slowly,  with- 
out producing  symptoms,  until  it  reaches  such  a  size  as  to  form  an  ob- 
vious tumor,  or  ruptures.  When  left  to  itself  the  cyst  habitually  bursts 
into  the  pelvis  of  the  kidney,  and  its  contents  are  discharged  through 
the  urethra.  This  occurs  in  52  of  the  63  cases  collected  by  Roberts.^ 
In  3  of  these  cases  the  cyst  ruptured  into  the  intestines  as  well,  once  into 
the  stomach,  once  into  the  lungs;  and  of  the  11  remaining  cases  8  did 
not  rupture,  2  were  incised,  and  1  burst  into  the  lungs  only.  In  only 
18  of  these  cases  was  the  tumor  distinguished  during  life.  Suppuration 
of  the  cyst  may  occur  after  it  has  ruptured.  The  results  of  rupture  are 
not  necessarily  good.  The  cyst  may  for  years  continue  to  discharge 
without  ever  emptying  itself. 

The  symptoms  of  the  disease  are  lumbar  tumor,  growing  slowly, 
with  little  fever  or  pain,  and  no  constitutional  symptoms.  The  tumor 
itself  simulates  a  hydronephrosis,  and  the  hydatid  fremitus  can  rarely 
be  obtained.  Later  in  the  disease  rupture  of  the  cyst  is  betokened 
by  a  renal  colic  and  followed  by  the  discharge  of  hydatid  vesicles 
through  the  urethra. 

Treatment. — Twenty  of  Roberts's  cases  recovered  and  19  are  kno\vn 
to  have  died.  The  only  treatment  of  the  disease,  and  often  the  only 
means  of  making  a  diagnosis,  is  nephrotomy.  After  tlie  cyst  has  been 
incised  and  thoroughly  washed  out  a  cure  may  1^  ex]XK?ted.  It  is 
scarcely  necessary  to  excise  the  entire  cyst,  and  in  a  number  of  cases 
nephrectomy  has  proved  fatal. 

SOLID   TUMORS   OF   THE    KIDNEY 

Recognizing  the  obscurity  that  still  shrouds  the  origin  and  the  nature 
of  so  many  renal  growths,  I  shall  not  endeavor  to  follow  any  pathological 
theory  nor  even  to  discuss  the  opposing  theses  advanced  by  different 
authors.  There  are  a  sufficient  number  of  known  clinical  facts  to  afford 
us  a  very  fair  basis  for  therapeutic  conclusions  without  encroaching 
upon  the  purely  scientific  aspects  of  the  case,  which  are,  as  Kelynack  ^ 

*  Revue  de  Mr.,  1898,  xviii,  689,  811. 

»  "Urinary  and  Renal  Diseases,"  2d  Edit.,  Phila.,  1872,  p.  566. 

•  "Renal  Growths,"  Edinb.  and  Lond.,  1898. 
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iviiiiiflvs  in  tl*i*  «»|i«:Milii:;  t'li;i]>hT  of  liis  drliulcd  invi',s(i*^tific>iis,  **  h\  gi-n- 
rral  shhi»i-s.si<iii  very  nl)si'iin*/' 

BENIGN   TUMORS 

Benigii  tumors  of  tlie  kidney  are  extremoly  rare.     Tlie  commonest 

of  tliciii  IS  tlie  renal  lipomii,  the  benign  tyjie  nf  hy|icmepliroma»  Yet, 
sinee  this  turiior  so  cMimnionly  becontes  inaligiiaJit,  it  is  safest  always  to 
con:§ifler  and  treat  it  as  sucb, 

Sooie  doubt  is  thrown  n^x^n  the  t  xisienee  of  true  fibroma.  Myxoma, 
rbondroma,  osteoma,  an^iouja,  lympbaugioma,  and  lyiniitiadenoma  liavc 
all  bet*n  deserilied  in  single  casos.  These  tjenign  growths  have  no  clinical 
features.  They  do  not  give  rise  to  any  sym])(:oms  and  the  diagnosis  is 
uidy  made  posfuu^rteuu  Their  sah^  interei^t  lies  in  the  fact  that  most  of 
them  are  liable  to  uuHli^mint  degeneration* 

MALIGNANT  GROWTHS 

Frequency, — Nine  eases  uf  prituary  renol  tnnior  were  i-eeorded  ia" 
4,505  autnpsie.s.  Secondary  deposits  were  found  in  the  kidneys  10 
times  in  l'2Vi  cases  uf  carcinoma,  and  10  times  in  ()t>  eases  of  sarcoma. 
While  tliese  secondary  deposits  arc  commonly  bilateral  the  primary 
nudignaut  disease  is  habitnally  unilateral  (  Kelynack),  Renal  growths 
are  alxmi  equally  frex^nent  in  the  two  aexes  and  on  the  two  aides.  The 
distribntion  r»f  the  disease  throughout  life  is  rather  striking,  Kelynack 
has  tabulated   liJO  eases  as  follows: 

Up  to  the  age  of  one  year 12  cases. 

From  oni'  to  two  years. .23  Cttaes. 

From  two  to  three  yetitx 16  cases. 

From  three  to  f«inr  yeura.  .    17  cases. 

From  four  to  five  years. ...  H  cases. 

From  five  to  nine  ye-ars .....  .10  coses. 

From  nine  to  eigtit^^en  year.-* .  no  cases. 

From  eighteen  tc>  twenty- five  years.  .7  cases. 

From  twenty-five  to  tliirty-five  years. 8  cases. 

From  tliirty-five  to  forty-five  yeans. 17  cases. 

From  forty-five  to  fifty-five  years , 22  eases. 

From  fifty-five  to  seventy  years 22  cases. 

In  otiier  words,  nmre  than  half  the  eases  i:jeeurred  in  tlie  tirst  deeade 
of  life;  only  15  cK»eurred  between  the  agea  of  nine  and  thirty-five;  while 
of  the  remaining  01,  H4  iieeurred  between  the  ages  of  forty-five  and 
sixty.  Thus  the  inaligmmt  tumors  of  the  kidney  may  be  considered 
clinically  as  the  tumors  of  cluldhood  and  those  of  adult  life.  In  child- 
hood they  arf  most  coninmn  from  birth  to  tlie  fifth  year,  exceptional 
after  the  tt^nth  year.     In  adult,*3  they  occur  most  commonly  between  the 
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forty-fifth  and  the  sixtieth  year.  Sixty-one  of  the  68  cases  seen  by  Israel 
occurred  between  the  fiftieth  and  the  seventieth  year.  The  majority  of 
the  tumors  of  childhood  are  sarcomata,  while  those  of  later  years  are 
hypemephromata  and  carcinomata.  Of  138  cases  of  sarcoma  collected 
by  Walker,  116  occurred  before  the  fifth  year.  Trauma  and  heredity 
have  not  been  shown  to  influence  tumors  of  the  kidney,  while  nephritis, 
suppuration,  and  stone  are  accidental  and  secondary  rather  than  pri- 
mary. 

Watson  gives  the  following  table : 

Hjrpernephroma  (12  benign) 45  cases. 

Hypernephroma  of  the  adrenal  (1  benign) 4  cases. 

Papillary  adenoma 11  cases. 

Papillary  cyst-adenoma 4  cases. 

Sarcoma 2  cases. 

Perirenal  sarcoma 1  case. 

Carcinoma 3  cases. 

Fibroma 14  cases. 

Lipoma 5  cases. 

Myxoma 1  case. 

Papilloma  of  the  pelvis 1  case. 

91  ( 


Hjrpemephroma. — Hypernephroma,  the  struma  lipomaiodes  aber- 
ratce  renis  of  Grawitz,  is  a  renal  growth  starting  from  an  inclusion  of 
adrenal  tissue.  Aberrant  fragments  of  adrenal  tissue  from  which  this 
tumor  may  grow  are  rarely  found  in  other  portions  of  the  body,  com- 
monly in  the  kidney.  The  growth  assumes  a  benign  and  a  malignant 
form. 

The  benign  form  resembles  and  was,  until  the  investigations  of  Gra- 
witz, supposed  to  be  an  encapsulated  lipoma ;  but  stained  sections  of  the 
growth  show  it  to  have  the  microscopic  structure  of  adrenal  tissue.  The 
benign  hypernephroma  has,  however,  a  marked  tendency  to  become 
malignant,  to  burst  through  its  capsule  and  invade  the  parenchyma  of 
the  kidney  itself.  Yet,  even  in  the  malignant  type  of  the  disease,  the 
capsule  is  usually  sharply  outlined. 

On  microscopic  examination  the  growth  exhibits  a  structure  which 
markedly  recalls  the  cortex  of  the  normal  adrenal.  There  is  a  network  of 
capillaries  which  constitutes  the  stroma  of  the  tumor,  and  upon  these 
capillaries,  arranged  sometimes  in  palisade  form,  situated  close  to  their 
walls  without  intervening  tissue,  the  cells  of  the  growth  are  arranged.  It 
is  the  stroma  formed  of  capillaries  surrounded  by  epithelium  which  is  the 
most  characteristic  feature,  and  it  is  this  feature  which  has  given  rise  to 
the  opinion  that  the  growth  must  be  an  endothelioma  or  an  angiosarcoma. 
The  cells  are  polygonal  in  outline,  slightly  larger  than  the  normal  adre- 
nal cell,  and  they  may  contain  infiltrated  fat,  which,  when  dissolved  out, 
86 
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gives  lo  the  cell  a  vacniolatiHl  npjK'iiniiue.  iilyeogen  and  k-ritliin  have  been 
found  in  these  growtfis.  The  cells  are  sometimes  arranged  in  alveoli, 
wl  I  it'll  iirij  Rirrou  ruled  l>y  eaiiillaries,  upon  which  the  cellft  re^t.  This  i« 
espeeialJy  a  feature  of  the  nialigiiaiit  form,  and  this  alveolar  arrangement 
has  given  tibc  to  tlie  opinion  tliat  the  growth  must  be  a  carcinoma  or  an 
alveolar  sarcoma.  The  richest  blood  supply  is  always  near  the  periphery 
and  m\*m  of  necrosis  are  not  infrequent  in  the  middle  of  the  growtk 
The  central  portion  of  the  adrenal  is  eometiincB,  though  rarely,  seen  typified 
in  these  growthi?.     (Watson.) 

It  ia  obvioiiB  from  the  above  remarks  that  the  classification  of  the 
by{>eFnephruniata  is  still  doiibtfuL 

Carcinoma. — Most  of  the  tumors  classified  by  the  older  authors  as 
careinoniata  are,  in  faetj  iruiligiiaiit  hypernej^hroniata.  True  carcinoma 
is  rare.     It  i.s  u^uallv  of  the  adenumatyns  type. 

Sarcoma,  ^Hpindle-celled,  rouiid'CellecL  and  fibro-sarcomata  arede- 
^j^^sj-^^^  seril»cHl*     They    are   ex- 

treiiH^ly  rare  in  the 
adult,  while  the  sar- 
comata which  conifKiso 
almost  all  the  renal  neo- 
plasms of  childb*:K>d  are 
almost  exclusively^  em- 
bryonic tnmors. 

Adenoma.^- Be- 
nign and  malignant  ade- 
nomjita  ai'c  descril)ed. 

Embryonic  Ade- 
nosarcoma.  —  This  is 
the  renal  neoplasm  of 
childliood  [Mir  excel- 
lenee.  Tt  consists  large- 
ly of  adenonnitons  lis- 
sne,  mingled  with  which 
are  found  areas  of  sar- 
coma, rhabdomviima,  leioToyoma,  cncliondroma,  and  08tc*oma.  These 
tumors  were  first  properly  classified  by  Wilms.* 

Symptoms  of  Malignant  Geowths 

The  symptoms  of  renal  tumor  are: 

Hematuria,  Urinary  symptoms* 

Til m on  Compression  symptoms* 

Pain.  General  symptoms. 

*  "Miscshgeschwuelate  der  Niere/'  Ldpalg,  1S99, 


fl^Wfi 


Fro.  infj.— Malic iv ANT  Ar>ENOMii  or  ttih  Ktdney. 


I 

I 


k 


542 


CYfciTS  AND  TUMOriB   OF  THE   IQDNEY 


Hematnria. — Tlenmhiria  is  usual] j  tfje  first  symplom  of  renal 
tumor  in  the  adult.  This  was  the  tirst  syuiptom  in  138  out  of  257  cases 
studied  by  Albiirran/  lleviiBtiiria  occurred  during  the  course  of  the 
disease  in  235  out  of  357  eases. 

The  heuiatiiria  h  eharaetjeristically  al>undaut,  painless,  8|x>utaiieoti9, 
and  not  iiifliieTieed  by  luntioii  or  resL  Tlu^  only  iiiiin  excited  by  lieina- 
turia  is  due  lu  the  pits^sagc  of  clots  through  the  ureter.  Theso  cluta  may 
aomefJiues  \m  disci^rued  iu  tlje  urine  by  their  worinlike  shape.  Albarran 
states  that  any  eh*t  loure  tliaii  Jt>  em.  hiu^  is  derived  eitlier  fruiii  the 
urethra  or  the  ureter. 

Tlie  hematuria  may  occur  many  years  before  any  other  sjniptom. 
Thus  Ilihlehrantl  has  reported  eases  in  which  the  intervals  between  the 
appearance  of  IOcmhI  and  any  other  sym[jtom  of  tumor  were  eight  to 
twelve  years.  The  hematuria  may  lie  so  profuse  as  to  cause  grave 
anemia. 

In  chiltlren  hematuria  is  much  rarer  than  in  adults.  Albarran 
found  it  only  22  tinies  in  140  eases. 

Eenal  Tmnor. — Renal  tumor,  accompanied  by  little  or  no  pain,  is 
usually  tlie  unly  symptom  of  renal  uHtplasm  in  children  until  the  can- 
cerous cachexia  begins  to  show  itself. 

In  adults,  a  tumor  is  usually  discernible  at  the  time  of  operationj 
though,  if  the  diagnosis  can  l>e  rnatle  before  any  eonsiderable  increase  in 
the  size  of  the  kidney  has  taken  places  the  prognosis  is  thereby  aniaz- 
iugly  bettered.  Albarran's  statistics  show  only  53  cases  out  of  257  in 
which  tumor  was  the  first  sytiiptora. 

Pain. — Pain  was  one  of  the  first  symptoms  of  renal  tuuior  in  the 
adult  in  91  of  Albarran*s  257  eases,  and  occurred  during  the  course  of 
the  disease  134  limes  in  303  cases.  Pain  is  usually,  but  not  always,  felt 
exclnsively  in  the  loin. 

Urinary  Changea. — The  urinary  changes  consist  nsually  in  a  lo^^^er 
exeretiun  of  nrea,  a  ndatively  flat  curve  Iw  experimental  ]iolyuria, 
the  presence  of  albuminuria,  ami  snmefimes  of  micmscdpic  hematuria 
or  *if  bhHKl  casts.  Pus  is  rare,  Kovsiug  attaches  stJUie  imporUnct»  to 
the  ]»resenee  of  earlmnate  of  lime  in  ihe  urine,  which  he  says  is  fre- 
quent in  cancer,  rare  in  stone. 

Compression  Syxaptoms. — The  nerves,  the  uretx^r,  and  even  tlie  in- 
testine may  giv(*  compressiiui  symjrfnms  from  the  pre.s4:'nce  of  a  largo 
renal  growth.  The  im|M)rtaut  symptfan,  how^ever,  in  this  connection  is 
varicQcele,  Strikingly  large  varicocele  is  sometimes  one  of  the  8\Tnp- 
toms  of  renal  tumor — evidence  of  e<mipression  of  the  s|R'nnatic  vein. 
It  is  more  common  on  the  left  side  than  on  the  right,  and  Li^gneu  he- 
lieves  that  the  presence  of  varicocele  is  evidence  that  the  renal  vein  is 
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compressed  by  enlarged  lymph  glands.  According  to  this  thesis,  vari- 
cocele would  be  almost  a  contra-indication  to  operation;  but  Albar- 
ran  and  others  have  shown  that  there  may  be  marked  glandular  en- 
largement without  varicocele,  marked  varicocele  without  glandular 
enlargement 

Clinical.  Types 

Albarran  recognizes  the  four  following  clinical  types: 

(1)  The  regular  type,  characterized  by  hematuria  and  tumor. 

(2)  The  hematuric  type  without  tumor. 

(3)  The  tumor  type  without  hematuria  (the  common  type  among 
children). 

(4)  The  painful  type. 


Diagnosis  of  Malignant  Renal  Growths 

The  diagnosis  presents  itself  under  two  phases: 

(1)  When  tumor  is  absent. 

(2)  When  tumor  is  present. 

Diagnosis  in  the  Absence  of  Tumor.— If  no  tumor  can  b^  felt 
in  either  kidney  region,  the  symptom  that  leads  to  the  suspicion  of  renal 
tumor  is  invariably  hematuria — hematuria  with  the  characteristics  of 
tumor,  painless,  spontaneous,  profuse,  and  total  (i.  e.,  not  terminal 
hematuria). 

Cystoscopy  and  ureter  catheterism  determine  whether  this  hematuria 
occurs  in  the  bladder  or  descends  from  the  ureter  of  one  or  the  other 
kidney,  and  the  question  then  arises.  Is  the  hematuria  of  the  so-called 
essential  type,  or  is  it  due  to  neoplasm?  It  is  practically  almost  im- 
ix)ssible  to  make  the  distinction  without  operative  exploration.  "  Can- 
cer cells,"  i.  e.,  epithelia  of  unusual  shape  or  size,  are  rarely  found  in 
the  urine  in  sufficient  number  to  be  suggestive.  Functional  tests  may 
be  of  service. 

Unfortunately,  however,  renal  tumors  so  small  as  not  to  be  palpable 
are  usually  surrounded  by  a  considerable  amount  of  normal  renal  tis- 
sue; hence  the  impairment  of  function  on  the  afflicted  side,  even  in  the 
case  of  tumor,  may  be  slight.  This  difficulty  of  diagnosis  constitutes 
one  of  the  greatest  dangers  in  the  diagnosis  of  renal  hematuria.  It 
would  seem  safer,  in  every  case,  to  submit  the  kidney  to  operative  in- 
vestigation, in  order  to  be  sure  that  it  does  not  contain  a  small  tumor, 
for  at  this  stage  malignant  renal  neoplasms  are  eminently  curable,  while 
later,  after  they  have  grown  sufficiently  to  produce  a  palpable  tumor, 
the  kidney  is  usually  excised  in  vain* 
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Diagnosis  in  the  Presence  of  Tumor.— When  the  renal  neo- 
plasm has  attained  sufficient  size  to  be  palpable,  the  fact  that  it  is  in  the 
kidney  and  not  in  one  of  the  surrounding  organs  may  usually  be  deter- 
mined by  the  functional  renal  tests,  although  in  yoimg  children  these 
are  usually  not  applicable,  and  one  must  depend  upon  the  physical  char- 
acteristics of  the  tumor  in  the  loin.  The  presence  of  a  large  tumor  in 
the  loin  of  the  child  almost  invariably  means  malignant  growth  in  the 
kidney. 

Treatment 

The  only  treatment  is  nephrectomy,  and  should  always  be  attempted 
unless  the  cachectic  condition  of  the  patient  or  functional  deficiency  of 
the  opposite  kidney  forbid. 

In  operating,  an  attempt  should  be  made,  as  soon  as  the  loin  is 
opened,  to  palpate  the  great  vessels  and  the  renal  pedicle.  If  enlarged 
glands  are  found  in  this  region,  nephrectomy  will  almost  certainly  fail 
to  remove  all  the  growth,  may  result  in  tearing  of  the  vena  cava,  and 
should,  generally  speaking,  not  be  attempted. 

If  nephrectomy  is  undertaken,  every  effort  should  be  made  to  re- 
move the  fatty  capsule  in  one  mass  with  the  kidney,  and  in  practicing 
this  removal  one  should  be  on  the  lookout  for  sharp  hemorrhage  from 
the  greatly  dilated  veins  that  often  run  in  this  fatty  capsule,  entirely 
apart  from  the  true  pedicle  of  the  kidney. 


CHAPTER   LI 
TUMORS   OF   THE  BLADDER 

VARIETIES 

The  great  majority  of  tumors  of  the  bladder  are  of  epithelial  origin. 
These  tumors  begin  habitually  as  seemingly  papillomatous  growths, 
which  soon  undergo  malignant  degeneration.  Next  in  frequency 
come  the  connective-tissue  growths,  fibroma,  myxoma,  and  sarcoma,  and 
the  mixed  tumors,  fibromyxoma  and  myxosarcoma.  Isolated  examples 
of  other  neoplasms  have  been  recorded,  such  as  leiomyoma,^  rhabdo- 
myoma,^  angioma,^  chondroma,*  nevus,^  epithelioma,  and  adenoma.* 
Epithelial,  dermoid,  and  hydatid  cysts  have  also  been  observed. 

Here,  also,  we  may  add  a  study  of  leukoplakia  vesicae  •  and  cystitis 
cystica,  though  these  are  not  true  neoplasms, 

ETIOLOGY 

No  more  is  known  about  the  pathogenesis  of  tumors  of  the  bladder 
than  about  that  of  any  other  tumors.  It  has  been  surmised  that  a  papil- 
lary tumor  might  originate  from  the  hypertrophied  formations  met  with 
in  chronic  cystitis,  and  the  rare  epithelioma  is  said  to  arise  from  the 
cornified  epithelium  (leukoplasia)  produced  by  the  same  disease.  In 
confirmation  of  this  theory  are  the  reports  of  Lichtenstein ''  and  Wen- 
del  ^  concerning  epithelial  bladder  tumors  resulting  from  cystitis  due  to 
anilin  dyes.  But,  generally  speaking,  tumors  of  the  bladder  are  clin- 
ically the  cause,  not  the  result,  of  inflanmiation. 

*  Terrier  and  Hartmann,  Revue  de  chir.,   1895,  xv,    181.     Ramsay,  Phila.  Med. 
Jour.,  1900,  vi,  43,  86. 

*  Livio,  Rivista  clinical  1887,  xxvi,  42.     Pavone,  Guyon's  AnnaleSf  1899,  xvii,  68. 
'Albarran,   "Tumeurs  de  la  vessie,"  Paris,   1891.     Langhans,  Virchow'a  Archiv, 

1879,  Ixxv,  291. 

*  Arbuthnot  Lane,  Brit.  Med.  Jour.,  1895,  i,  1093. 
•Rafin,  Assoc.  Fram;.  d'UroL,  1905,  ix. 

*  Hall^,  Guyon's  Annales,  1906,  xiv,  481. 

»  Deutsche  med.  Wochenschr.,  1898,  xxiv,  709. 
» Jour,  Amer.  Med,  Ass*n,  1900,  xxxiv,  1256. 
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Frequency* — Though  mtieli  more  iTiimnon  tliaii  neoplasms  elsewhere 
in  the  uriniiry  Iraei,  bhulder  tumors  are,  neverlhelcss,  rain?.  In  the  Uri- 
nary Service  at  Necker  55  tumors  were  found  among  1,150  male  patientj^ 
(1888-91). 

The  relative  frequency  of  bladder  tumors  is  suggested  by  the  follow- 
ing table,  conii)iled  by  Watson: 

Carcinoraa » , 100  cases 

Papilloma.. 21  eases 

Myxoma ... ♦.,..,.....,,.* 3  cases. 

Myoma 3  casea 

Fibroma 2  cases, 

Sarcoma 2  caaea, 

Angioma, , .  * ♦ 1  caae. 

Age  and  Sex. — Men  suffer  from  tuuiorg  of  the  bladder  at  least  twice^" 
perliaps  tbrieej  as  often  as  women.     Of  99  cases  of  bladder  cjineer  col- 
lected by  Nason/  78  oeciirred  in  men.     Tumors  have  lyoen  met  with  at 
all  agesj  but  the  great  pre|x>nderance  of  carcinoma  makes  the  decades 
between  thirty  and  sixty  the  most  prolific  of  neoplasms. 

Myxduia  and  sarcoma  occur  in  child  hood. 

Multiplicity. — From  25  per  cent  (Albarran)  to  40  per  cent  (Fen- 
wick  -)  of  tumors  of  the  bladder  are  multiple.  This  multiplicity  is  due 
chiefly  to  the  contact  inoculation  of  the  epithelial  tumors.  The  growth 
seems  to  give  rise  to  secondary  deposits  in  that  part  of  the  vesical  mu- 
cous membrane  that  comes  in  contact  with  it  when  the  bladder  is  empty. 

Situation.— The  commonest  point  of  origin  for  tumors  of  the  bladder 
is  the  immediate  neighborhood  of  the  ureteral  orifices.  They  are  fairly 
frequent  about  the  neck  of  the  bladder,  but  show  no  special  affinity  for 
the  remainder  of  the  trigone.  A  point  of  great  importance  in  the  cysto- 
Bcopic  diagnosis  of  neoplasms  is  the  fact  that  the  primary  tumor  is  almoa 
always  found  in  the  lower  half  of  the  lihiddcr.  The  upper  half  is  in-^ 
volved  frequently  enough,  but  usually  by  extension  or  contact  inocula- 
tion from  the  original  grow^tk 


PATHOLOGY 

Epithelial  Tumors. — We  may  overbwk  the  rare  epithelioma  and 
adenoiiui — the  latter  always  a  jirost^itic  growtli — to  eon<'entrate  our  at- 
tention upon  the  commonest  of  all  bladder  tumors,  the  papilloma  and 
the  carcinoma. 

Papilloma  (Villous  Tttmor,  PapUlary  Fibroma,  Fimbriated  Papil 
lomd), — -This  neoplasm  has  been  gracefully  described  by  Thompson  * 
follows : 

^  BriU  Med,  Jour,,  1901,  i,  1199.  '  Lancet,  1888,  i,  473. 

>  " Tumors  of  the  Bladder,"  London,  1884,  p.  57, 
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The  most  obvious  characteristic  of  the  growth  is  a  structure  in  which 
the  vesical  jnucoue  membrane  is  developed  into  tine  papillaE,  which  consist 
of  long  timbriated  prot^es^es  of  extreme  tenuity,  and  usually  form  a  group 
arii^ing  from  a  small  circumscribed  basie  (Fig.  IIU).  This  last-named 
part  contains  other  and  more  solid  structure  than  that  which  enters  into 
the  papilljp  theDisehes.  Sometimes  the  processes  are  almost  single,  thread- 
like forms  arranged  s^ide  by  side,  and  undivided  for  a  considerable  distance; 
others  are  bifid,  generally  more  compound  still;  some  may  be  described  as 
digitate,  and  occasionally  the  proc*esses  radiate  and  suggest  forms  resem- 
bling those  of  leaves.  Immersed  in  fluid,  the  long  fimbriated  growths  float 
out  like  slender-leaved  aquatic  plants  in  deep  water,  and  when  removed  to 
air  collapse  and  form  a  soft  mass  resembling  a  small  strawberry. 
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Fio.   108, — Papilix>ma  or  Blapper. 


The  villi  are  eom|>osed  nf  ea [Hilary  \m\\m  covered  hv  several  hiyers 
of  eohimiiar  epithelium  (Fig,  108).  The  *' more  solid  structure''  of 
the  pedicle  contains  the  mtisciilar,  fihroiis,  and  vascular  elements  of  the 
bladder  walL    Exceptionally,  independent  villi  spring  from  the  wall  of 
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ihv  bludder  itself,  or  the  fwilicle  is  short  and  broad,  giving  the  growtl 
a  R^ssile  apiK?itraiice  (PL  1). 

The  diafjnosis  of  papillotna  run,  however,  Ix?  made  neither  by  cys- 
toscopy nor  by  tlie  sense  of  tuiieh  during  oi>eratioii*  Only  a  fnicroi^ropic 
examtnaiion  of  its  base  can  determine  it  t^j  be  truly  and  wholly  papil- 
L>matons,  for  one  eointiionly  sees  tumors  that  look  and  feel  like  papil* 
loina,  and  tliaf  have  purely  papillomatous  boJiesj  but  characteristically 
ca  rci  no  m  a  ton  s  buses. 

Indeed,  paplUoma  of  (he  hlodder  U  ufien  a  maliffnant  growth,  even 
when  the  niieroHcojK?  reveals  no  malignancy  alx>ut  it.  The  evidence  of 
this  is  the  folltAving; 

1.  The  papilbima,  if  not  removed  early,  often  becomes  multiple  by 
contact  inoculation,  and  riihmately  lK!CHmcs  a  manifest  carcinoma. 

2.  If  excised,  recun*ences  are  fretpient,  and  often  tx^cnr  in  the  supra- 
pubic scar,  as  though  by  contact  inoculation  at  the  time  of  operation. 
Moreover,  a  papillonui,  su  diagnosed  by  sections  of  the  base,  may  recur 
as  a  carcinoma, 

3.  The  following  table  (Watson)  expre^sas  the  frequency  of  recur- 
rence ill  141  cases  witii  known  ]M>stx»f^»erative  histories: 

Recurrences 42     (29.8%)* 

Nonreeurrences 28     (20.0%) 

Not  foUowed , 71     (50.2%) 

Of  her  (tbscrvers  have  noted  an  even  higher  jjcrcentage  of  recur- 
rences.    Rofin  *  esliumtes  it  at  57  per  cent. 

This  carcintinuitons  recurrence  of  papillnmata  is  currently  spoken 
of  as  a  secondary  nuilignant  change  in  a  Ix^uign  growth.  But  since 
pathologists  do  not  grant  that  this  secondary  malignant  degeneration 
has  bt^eu  |>roven,  it  is  safer  fo  consider  every  papilloma,  even  after  ex- 
amination of  its  bnst^  has  failed  to  denionstrate  any  trace  of  malignancy, 
as  a  carcinouia  ( Iit)sch  '*). 

Cajcinoma.- — I.olndar,  alveolnn  reticular  carcinoma,  niyoearcinoma, 
adenocarcinomaj  and  cylindroma  have  U'cii  described.  Without  enter- 
ing into  the  minute  pathology  of  these  varieties  we  may  be  satisfied  to 
divide  carcinomata  into  three  clinical  types;  1.  Primary  carcinoma.  2. 
Degenerated  papilluma,  ^,  St^condary  carcinoma  (PI.  I),  Of  the  last 
variety  nothing  need  l)e  said.  Of  the  other  two  the  former  occurs  aa  an 
infiltration  of  the  vesical  wall.  It  is  a  sessile  tnmor  projecting  more  or 
Irss  into  ihe  bbiddi^r  (Fig,  100)*  Its  surface  is  fnngati ng,  often 
necrotic,  nlrcratcd,  and  covered  wilh  adherent  lime  salt^.  Its  base  ex- 
tends deep  intcj  tlie  muscle  of  the  organ.    On  the  other  hand,  the  degen- 


I 


*  Of  which  13  [9.2  per  cent)  occurred  after  tliree  years. 

^Frcfich  Urol  Attn'tt,  vol.  ix.  Mm.  Soc,  Beige  d*Urol,  1909,  ix,  73. 


tiori  in  the  jKHlide  (Fif!;^. 
110,  111).  In  a  more  a^l- 
vaiiced  stage  tlio  tumor  n- 
taios  tlie  siipi^rtieial  asfiects 
of  a  papilluma,  hut  thf-  lias*-, 
broiul*  luir<l,  and  iiitiltrfit 
iiig,  is  clearly  canceroim. 

Propagation*  —  Pa]  Villoma 
ia  apfiarpiitly  ]>ro]ui^atetl  on- 
ly l»y  (^jntact  infR^nlation. 
Carcinoma  is  jtrojuigatotl  la 
three  ways:  {a)  hy  vnniHcX 
iuoeulatiou,  (h)  l>y  infiltra- 
tion of  the  snrronndin^  tis- 
sues, and  (r)  hy  lymphatic 
involvement. 

Contact  iniienhuion  ne- 
ciirs  in  two  ways,  Eitlier 
the  growth  appears  at  vari- 
ous   pc»ints    in    the    imirMsa 

that  fall  against  eaeh  othi*r  when  flie  viscns  is  emply,  or  rehipse  after 
O{)eraiion  oreiirs  in  I  lie  stijirapnliic?  scar,  and  is  a]>paretn!y  dne  to  in- 
oeulation  at  the  time  nf  ufvrratiun. 


Fm.  110, — ViLLOTTii  Cakcinoma. 
(Albarfim.) 


Fiti.  111. — LomTi.ATi:i>  Cahcinoma, 
(AUmrrjiii.) 


Lyinpliatie  iTivolvement  carries  tire  eai'einoma  to  the  iliat^  ghimls  and 
thenee  to  tlie  Imirl*ar  glanJs. 

A  broad  disiiiH'tion  may  be  laid  down  between  the  rapidity  nf  dis- 
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semination  in  vesical  and  in  prostatic  fcrowtbs.  The  former  f except 
earconui)  progress  slowly,  remain  for  years  confined  to  the  bladder^  and 
but  rarely  give  rise  to  metastatic  grow-ths  of  any  clinical  importance. 
Pastean  ^  has  shown  that  the  glands  along  the  iliiic  vessels  are  enlarged 
in  43  per  cent  of  all  .sessile  tumors  of  the  bladder  and  in  85  per  cent  of 
infiltrated  tumors;  but  the  infection  get^  little  farther  than  this:  the 
patient  dies  of  secondary  functional  and  inflammatory  disturbances  of 
the  urinary  organs,  Pro.static  growths,  on  the  contrary,  are  dissemi- 
nated throughout  the  pelvis  with  frightful  rapidity,  giving  rise  to  the 
carcinose  prostalo-pelvienne  of  Guyon  (p.  5(>0),  The  reason  for  this 
relatively  slow  dissemination  of  vesical  tumors  is  not  clear.  It  w^as 
originally  attributed  to  the  absence  of  lympliatica  from  the  bladder, 
later  to  their  fewTiess,  and  recently  to  the  presence  of  the  perivesical 
fibro-lipomatons  inflammation  which  commonly  occurs  as  a  barrier 
to  the  extension  of  a  neoplasm,  as  is  the  ease  in  interstitial  cystitis. 
Though  these  theories  ai*e  not  t>y  any  means  fnlly  explanatory,  tbe  fact 
that  bladder  neoj>lasms  grow  slowly  remains  true. 

BecoMary  Leeions^^Any  tumor  of  the  bladder  may  undergo  fatty, 
granidar,  colloidal  (malignant),  or  calcareous  deg«:^ncration.  It  may 
also  become  inHauieil,  ulcerated,  or  incrustcd  with  salts  of  lime.  Per- 
foration of  the  bowel  and  of  the  peritoneum  are  exceptionab 

The  secondary  changes  in  the  urinary  organs  are  of  greater  im- 
p>rtance.  The  tumor  acta  in  very  much  the  same  way  as  a  hyper- 
trophied  prostate.  It  offers  a  point  of  least  resistance  for  the  origin  of 
cystitis,  and,  sooner  or  later^  it  obstructs  the  orifice  of  the  urethra  and 
interferes  w^ith  tlie  contractions  of  tlie  bladder,  thus  setting  up  the  long 
train  of  secondary  phenomena  of  relentiun  with  infection,  cystitis,  pyelo- 
nephritis, etc.,  terminating  only  with  the  patient's  death. 

Other  Tumors.— The  other  tumors  of  the  bladder  are  not  suffi- 
ciently frequent  fn  retpiire  more  than  a  summary  consideration. 

Sarcoma.  —  K<jund-celled,  spindle-celled,  mixed-celled,  lyniphosar- 
coma,  iiljrosarcoma,  my*tsarcoina,  invxosarcoma,  alveolar,  giant-celled, 
telangieetati(%  and  ehondntsarcoma  are  descril>t*d.  The  tum<»r  usually 
encroaches  l*ut  tittle  on  the  cavily  of  the  bladder.  It  apfiears  either  as 
a  hard  se.ssile  growth  or  an  intramural  infiltration.  Its  surface  may  l^e 
smooth,  papillary,  or  ulcerated*^ 

Myxoma  (Polyp). — Pure  myxoma  is  exceedingly  rare.  The  growth 
is  usually  a  fibromyxoma  or  a  myxosarcoma.  The  surface  of  the  tumor 
is  lobular  and  smooth,  resend.>ling  polypus  of  other  regions, 

ribroma — Pure  fibroma  is  very  rare.  The  tumor  being  benign,  usu- 
ally small,  and  of  firm  texture,  passes  unnoticed  during  life,  unless,  as 

*  "  l5tat  du  syst^me  lymphatique  dans  les  moladiea  de  la  veasie  et  de  la  prostate/ 
Paris,  imH,  pp.  46,  52. 

*  J.  W,  Tliomson  Wftlker^  L^tncet,  Dw^mber  31,  1904. 
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in  Qahoublan's  *  case,  it  grows  large  enough  to  interfere  with  mio- 
turition. 

Myoma. 2 — This  tumor  is  usually  benign,  may  be  intravesical,  inter^ 
stitial,  or  subserous,  and,  like  the  fibroma,  passes  unnoticed  unless  it 
interferes  with  the  mechanism  of  urination. 

Cysts. — Several  varieties  of  cysts  occur  in  cystitis.  They  have  no 
clinical  significance.  Urachus  cysts  receive  special  consideration  at  the 
end  of  this  chapter.     Albarran  describes  a  cystadenoma. 

Dermoid  cysts  occasionally  occur  in  the  wall  of  the  bladder.  They 
are  diagnosed  only  when,  after  rupture,  hair  from  them  is  passed  in  the 
urine.     This  symptom,  pilimiction,  is  pathognomonic 

Echinococcus  cysts  grow  in  the  pelvis  and  burst  into  the  bladder. 
They  very  rarely  develop  primarily  in  the  bladder  wall. 

Cystitis  Cystica. — This  condition  consists  in  the  formation  of  mul- 
tiple cysts  on  the  surface  of  the  mucous  membrane,  apparently  as  a  re- 
sult of  prolonged  inflammation.  The  cysts  are  thin-walled,  filled  with 
a  clear  fluid,  and  often  involve  the  ureter  as  well  as  the  bladder.  They 
vary  from  minute  size  to  the  size  of  a  grape.  They  excite  no  symptoms. 
There  is  no  known  treatment  for  this  condition. 

Leukoplakia. — Leukoplakia,  or  epidemization  of  the  bladder,  results 
from  prolonged  chronic  inflammation.  It  is  extremely  rare,  occurs, 
as  a  rule,  in  isolated  spots,  but  may  involve  the  greater  part  of  the 
bladder.  In  histological  structure  the  leukoplakia  closely  resembles  nor- 
mal skin.  Exceptionally  it  undergoes  epitheliomatous  degeneration.  It 
may  be  removed  by  curettage  or  cauterization. 

SYMPTOMS 

Hemorrhage. — The  first,  the  last,  and  often  the  only  symptom  of  a 
tumor  of  the  bladder  is  hemorrhage.  In  general,  the  more  villous  the 
tumor  the  more  profuse  the  bleeding.  Hence,  with  such  tumors  as 
myoma  and  fibroma,  the  surface  of  which  is  often  covered  with  a  normal 
mucous  membrane,  there  may  be  no  hemorrhage  whatever. 

The  characteristic  hemorrhage  of  a  neoplasm,  whether  renal  or  ves- 
ical, begins  without  cause  or  warning,  continues  copious  and  painless, 
unafiFected  by  rest,  diet,  or  medication,  and  ceases,  as  it  begins,  without 
apparent  rhyme  or  reason.  Its  cessation  may  leave  the  urine  entirely 
normal  and  the  patient  lulled  into  a  false  sense  of  security  by  what  he 
considers  his  happy  escape  from  a  perilous  condition.  A  profuse  hem- 
orrhage of  this  character  is  almost  pathognomonic  of  neoplasm.  Yet 
bleeding  from  a  tumor  may  not  be  characteristic.     It  may  be  mild  and 

»  Guyon's  Annales,  1897,  xv,  839. 

'  Ramsay,  Phila,  Med.  Jour,,  1900,  vi,  43,  86. 
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colli iiiiions,  asarK'iateJ  with  cystitis,  evokej  hv  instrunientation,  or 
amenable  to  treatment.  It  may  nut  lit?  the  initial  symptom*  In  shurt,  it 
may  assume  any  form.  But  to  he  eharaeteriatie  it  mnst  Ijo  spontaneoiis, 
profuse,  unalterable,  and  unacwinpanied  by  any  other  symptom* 

Usually  tlie  hemorrhage  grows  mure  severe  and  recurs  more  fre- 
quently as  the  disease  progresses.  But  this  is  by  bo  means  always  the 
case.  There  may  l>e  intervals  of  years  Ijetween  the  hemorrhages;  indeed, 
Albarran  cites  a  few  cases  in  which  the  hemorrhage  stopj>ed  entirely 
after  spontaneons  detachment  of  the  growth. 

Hemorrhage  from  nco])lasm  of  the  bladder  may  be  excited  by  the 
introduction  of  any  instrument  (especially  a  metal  one)  into  that  organ, 
and  when  thus  prodneed  it  assumes  it5  characteristics  of  profusion,  pain* 
lessness  (excej)t  for  the  passage  of  clots),  resistance  to  treatment,  and 
spontaneons  cessation. 

Fftin  and  Dysnria. — Tliese  symptoms  usually  appear  some  days, 
weeks^  or  nmnths  after  the  first  hemorrhage.  Exceptionally,  pain  and 
dysuria  precede  the  bleed ing.  This  is  alleged  to  oc^cnr  most  frequently 
in  sarcoma.  Pain  may  l>e  evoked  by  the  passage  of  clot^;  it  may  be  due 
to  cystitis,  to  obstrnction  of  the  urethra,  or  to  the  infiltration  of  the 
bladder  mustde  by  the  tumor  itself.  Sharp,  lancinating  pains  also 
arise  spin taneoii sly  from  malignant  growths, 

Betention. —  The  j>assage  of  nrinc  may  Ite  suddenly  arretted  by  a 
large  clot  or  by  the  tnmor.  In  the  former  ease*  a  few  iiioments  of  spasm 
and  straining  may  exi^el  the  clot;  Imt  if  the  tumor  itself  obstructs  the 
internal  orifice  of  tlie  urethra,  the  condition  rt^scndiles  prostatic  hyjier- 
trophy.  All  the  familiar  foi-ms  of  acute  and  chronic  ret-ention,  with  or 
without  infection,  are  encountered.  The  sudden  shutting  off  of  the 
stream,  which  is  a  eliaracteristic  symptom  of  stone,  may  be  due  to  tumor. 
Thus  isitze  had  a  patient  whose  stream  would  Ih>  suddenly  obstructed 
unless  he  urinated  while  lying  on  his  back*  Tumors  in  the  region  of 
the  ureteral  orifice  stnoetimes  obstruct  that  dnct  partially  or  comjiletely. 
On  the  whole,  liowevcr,  retention  is  an  nnim|xirtant  feature  of  the 
disease. 

Cystitis.— The  course  i>f  tla*  disease  is  connnouly  divided  into  two 
stages:  (1)  before  iiifcction,  (2)  after  infection.  Yet  there  may  Ik? 
cystitis  before  the  first  symptom  of  tumor  ajiiiears.  At  one  time  or 
another  intlanunation  of  the  bladder  is  sure  to  occur.  The  tumor  it*^elf 
ia  a  point  of  least  resistance.  The  blood  from  it  is  an  excellent  culture 
medium.  Instruments  introduced  into  the  bladder  often  bring  infection 
with  them,  and  thus  in  one  way  or  another,  at  one  time  or  another,  cys- 
titis occurs.  When  once  the  tumor  has  become  inflamed  there  is  little 
hope  of  overcoming  the  inflammation  except  by  removing  it ;  and  if  this 
is  not  done  early  in  the  disease  the  inflammation  persists,  spreads  to  the 
kidney,  and  is  largely  instrumental  in  the  patient's  final  taking  off. 
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The  symptoms  of  cystitis  due  to  tumor  of  the  bladder  are  often  most 
distressing.  The  dysuria  is  usually  severe,  and  small  quantities  of  foul 
urine  full  of  pus  and  blood  are  passed  with  infinite  pain  and  straining. 

Course  of  the  Disease. — Among  140  cases  collected  by  Albarran 
the  first  symptom  was  hematuria  in  109  (78  per  cent),  dysuria  in  10  (7 
per  cent),  cystitis  in  5,  pollakiuria  in  5,  and  in  the  remainder,  various 
combinations  of  hemorrhage  (in  10),  dysuria  (in  7),  cystitis  (in  2), 
retention  (in  2),  the  passage  of  shreds,  and  once  the  extrusion  of  the 
tumor  from  the  female  urethra. 

During  the  first  period  of  the  disease,  before  infection  occurs,  the 
symptoms  are  mild.  The  dysuria  is  rarely  severe,  and,  were  it  not  for 
the  hemorrhages  that  occur  from  time  to  time,  the  patient  would  give 
little  thought  to  his  urinary  organs.  These  hemorrhages,  though  pro- 
fuse, rarely  cause  any  grave  anemia.  This  condition  continues  for 
months  or  years.  The  patient's  general  health  is  excellent,  and  if  he  is 
shy  he  may  bear  his  bleeding  in  silence  and  come  to  the  surgeon  only 
after  cystitis  has  set  in. 

When  cystitis  occurs  the  symptoms  promptly  become  more  aggra- 
vated, and  the  patient,  exhausted  by  the  loss  of  blood  and  distressed  by 
the  constant  spasm  of  his  bladder,  grows  rapidly  weaker.  Albarran 
alleges  that  a  sudden  turn  from  the  simple  bleeding  of  papilloma  to  the 
lancinating  pains  and  rapid  cachexia  of  carcinoma  can  sometimes  be 
made  out.  I  confess  that  the  progress  of  carcinoma  has  seemed  to  me 
almost  as  slow  and  mild  as  that  of  papilloma.  I  have  several  times 
watched  patients  pass  years  of  comfort  with  a  typical  carcinoma  of  the 
base  of  the  bladder.  I  should  put  the  average  duration  of  life  with 
carcinoma  at  from  three  to  five  years.  A  papilloma  may  last  many 
years  before  it  degenerates — as  all  of  them  do  in  the  long  run — into  car- 
cinoma. 

Of  the  77  carcinomata  collected  by  Albarran,  18  were  not  diagnosed 
until  after  they  had  existed  more  than  three  years.  While  the  same  was 
true  of  20  out  of  50  papillomata. 

The  Urine. — The  apix^aranco  of  the  urine  depends  uj)on  whether 
cystitis  or  hemorrhage  is  present  at  the  time  of  examination.  Between 
whiles  it  may  be  entirely  normal,  or  there  may  be  microscopical  and 
chemical  evidence  of  hemorrhage — viz.,  the  presence  of  red  blood  cells 
and  albumin.  When  cystitis  exists  there  is  commonly  some  hemorrhage 
as  well,  so  that  the  urine  contains  both  pus  and  blood. 

The  urine  may  also  be  searched  for  shreds  of  tumor  tissue.  These 
are  especially  common  with  papillomatous  growths.  They  sometimes 
are  as  large  as  a  pea,  resemble  blood  clots  in  appearance,  and  are  easily 
overlooked.  If  found,  they  confirm  the  diagnosis  of  tumor,  but  do  not 
denote  the  character  of  the  growth,  since  simple  papilla3  may  sprout 
from  almost  any  tumor  of  the  bladder. 
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Casts   and    albumin   from   the    kiclnoy   niay   appear    in    the    urine, 
wlietlier  the  tumor  is  in  the  bladder  or  the  kidney. 


DIAGNOSIS 

The  suggestion  of  tumor  of  the  bladder  iiflually  cornea  from  a  typical 
hemorrhage.  Such  a  hemorrhage  may,  liiiwcver,  be  caused  by  a  neo- 
plasnj  of  the  kidney,  or  it  may  be  a  sp>ntanefjus  renal  hemorrhage  of 
obscure  origin.  There  are  several  fine  points  of  distinction  between  a 
renal  and  a  vesical  hemorrhage,  as  given  in  the  following  table,  but  the 
best  criterion  is  the  cystoseope: 

Differential  Table  of  Hematuria 


Tyberele. 

Stone. 

BlAddrr  Tunrn>r. 

KidfMT. 

I.  Slight  and  remittent  at 

first, 
2 

Same. 

Profuse  and  in- 

tennittent. 
Clota  large. 
Little  affected. 

Same, 

No  pain  at  first, 
unless    from 
clot«. 

Infrequent. 

Clots  vermiform  if  any. 

Unaffected.             ■ 
May  be  colic.         V 

Never. 

3.  Little    affected    by    ex- 

ercise. 

4.  May  l:>e  produced  by  in- 

struments t  ion. 

5.  Associated  with  chjirae- 

terbtic  pain. 

6.  Terminal         bematm-ia 

conmion. 

Brouicht  on  hy 

exercise. 
Same. 

Same. 
Common. 

\ 


The  color  of  the  blood  is  determinexi  by  the  freshness  and  intensity 

of  the  heniorrliage,  not  by  its  source. 

Cystoscopy. — Of  all  the  instrnniental  manipulations  employed  in  the 
diagnosis  of  timiors  of  the  bladder,  cystoscopy  stands  first,  for  it  alone 
indicates  the  prescmce,  the  nature — as  far  as  that  can  be  determined — 
the  hxnition,  and  the  numhcr  of  tumors.  The  bust  fxjint  is  espe^nally  im- 
portant. Many  small  villous  tumors,  which  may  be  distinctly  seen 
floating  in  the  urine  (PI.  T),  are  almost  nndiseoverable  when  the 
bladder  is  ojxmed  and  a  digital  or  a  visual  examination  made  of  its 
empty  cavity.  Unless,  therefore,  the  exact  location  of  every  villous 
papilla  is  definitely  determined  by  cyst<»scopy  previous  to  ojieration, 
some  one  of  them  may  be  overlooked.  The  relapse  wliich  inevitably 
results  from  such  an  oversight  exposes  the  patient  to  renewed  danger  of 
carcinomatous  change  as  well  as  to  the  inconvenient^  of  a  second  op- 
eration. 

There  are  only  two  contra-indications  to  cystoscopy.  Hemorrhage 
may  l>e  so  fret?  as  to  make  it  imjxissihle  to  gain  tiny  aecurate  data,  even 
w4th  the  irrigating  cystoacope,  or  the  bladder  may  be  so  irritable  as  to 


DIAGNOSIS  555 

frustrate  the  operation.  In  the  former  case  a  few  days'  delay,  in  the 
latter  a  general  anesthetic,  make  the  cystoscopy  practicable. 

An  irrigating  cystoscope  is  essential  for  good  work. 

In  examining  the  bladder  for  tumor  two  things  must  be  borne  in 
mind:  First,  the  tumor  (if  there  is  one)  will  be  found,  in  almost  every 
case,  near  the  orifice  of  one  or  the  other  ureter  or  of  the  urethra ;  second, 
the  tumors  are  multiple  in  a  fair  proportion  of  cases,  and  a  complete 
cystoscopy  should  include  a  minute  inspection  of  every  portion  of  the 
bladder.  Such  an  inspection  requires  the  use  of  a  direct  as  well  as  a 
prismatic  telescope. 

The  characteristics  of  the  different  tumors,  as  seen  by  cystoscope 
or  during  operation,  have  already  been  described. 

Becto-abdominal  Palpation. — Bimanual  examination,  with  the  patient 
in  the  dorsal  or  the  knee-chest  position,  often  affords  valuable  informa- 
tion about  the  nature  of  the  growth.  A  papilloma  or  a  small  hard  tumor 
cannot  be  felt,  but  any  considerable  infiltration  of  the  base  of  the  blad- 
der is  readily  distinguished.  Such  an  infiltration  is  definite  evidence 
of  the  malignant  character  of  the  growth,  and  indicates  that  extensive 
resection  of  the  bladder  will  be  required  in  its  removal. 

In  making  this  examination  the  prostate  gland  should  be  delineated 
by  the  finger  in  order  that  a  growth  in  the  bladder  wall  may  be  clearly 
distinguished  from  one  in  the  prostate. 

The   Stone-searcher When  cystoscopy  is  impossible  Thompson's 

searcher  may  be  depended  upon  to  give  some  evidence  of  the  presence 
and  nature  of  the  growth.  A  large,  hard  tumor  may  be  distinctly  felt 
by  this  instrument,  a  villous  growth  will  be  made  to  bleed  freely  by  its 
contact,  and  any  considerable  area  of  infiltration  is  distinguished  by  its 
rough,  unyielding  character. 

Cystotomy. — Exploratory  cystotomy  should  be  performed  above  the 
pubes,  not  in  the  perineum,  and  the  operation,  like  an  exploratory  ab- 
dominal section,  should  be  performed  for  the  purpose  of  removing  the 
growth,  if  any  is  found,  rather  than  for  mere  diagnosis. 

Differential  Diagnosis. — It  is  often  impossible  to  distinguish  be- 
tween a  benign  and  a  malignant  papilloma  of  the  bladder.  In  general, 
infiltration  of  the  bladder  wall,  solidity  of  structure,  and  a  duration  of 
more  than  two  or  three  years  may  be  looked  upon  as  suggestive  of  malig- 
nancy. On  the  other  hand,  villosity,  pedunculation,  and  a  short  history 
favor  benignity. 

The  distinction  between  neoplasm,  on  the  one  hand,  and  stone,  peri- 
cystitis, and  hypertrojjliy  of  the  prostate,  simple  or  malignant,  on  the 
other,  is  made  by  the  cystosco|)e  and  recto-abdominal  touch,  as  described 
abova 
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TREATMENT 

Palliative  Treatment.— If  tlu^re  is  any  possibility  tJiat  tlie  tumor 
ie  a  papilloma,  palliative  treatiiiCTit  is  entirely  inappnipriate,  Tbc  tumor 
Bliould  IhL'  dealt  witli  snrgieally  and  at  once*  The  |)atient  must  he  en- 
couraged to  syl>niit  to  iuimediatjo  ofwivraiion  on  the  ground  that  delay  may 
prove  fatal.  Yet,  before  undertaking  operation,  it  may  ha  necessary, 
even  in  these  cases,  to  check  hemorrhage  or  to  alleviate  cystitis. 

The  Treatment  of  Hemorrliage.^lr  is  customary,  wiien  the  patient,  is 
blcijding  freely  from  a  tumor  of  the  bladder,  to  jiut  him  to  bed  and  to 
restrict  his  diet  1  am  not  sure  that  cither  measure  is  particularly  effi- 
cacious ;  lint  I  am  sure  that  beyond  this  we  tread  on  uncertain  ground. 
The  internal  adniinistration  of  the  fluid  extract  of  senecio  aureus,  in 
2  c,c.  doses  three  times  a  day,  has  given  T>r.  Chetwood  very  f<irtnnate 
results.  OU  of  in  r  pen  tine,  so  etlicacious  in  kidney  hemorrhage,  has  no 
certain  value  here,  nor  do  i  put  any  faith  in  other  astringents  admin- 
istered by  the  mouth.  I  have  employed  saturated  sohitions  of  gelatin 
with  the  idea  of  increasing  the  coaguhdiility  of  the  blood  with  no  suc- 
cess. Local  measures  are  equally  unreliable,  iSilver  nitrate  is  praised 
by  Thompson,  and  it  eertaiidy  has  a  tcHjporary  hemostatic  effect.  At  urn, 
in  the  form  of  Squi lib's  Surgical  Powder^  is  the  best  application  I  know 
(heaping  teaspooiiful  susjiended  in  500  c.c.  of  hot  water). 

Solutions  of  the  suprarenal  exiract  are  somewliat  irritating  and  pro- 
duce only  tlie  most  ephemeral  rejsulta.  A  hot  solution  of  gelatin  seemed 
to  do  good  at  my  hands  in  one  ease.  Antipyrin  has  lieen  praised.  But, 
as  a  matter  of  fact,  one  of  the  features  of  the  bleeding  is  it^  defiance  of 
all  medication,    A  des|ierate  hemorrhage  requires  cystotomy. 

The  evacuation  of  clots  may  cause  trouble.  They  are  best  evacuated 
by  a  hirge  woven  catheter;  a  Bigelow  evacuator  is  even  IxHter  if  the 
growth  is  not  at  the  neck  of  the  bladder.  Through  this  instrument  very 
hot  (IIS*^)  salt  or  almn  solution  is  injected  repeatedly.  If  a  clot  ob- 
structs the  eye  of  the  instrument  it  is  drauTi  out  by  aspiration.  The 
bladder  is  tlius  emptied  by  repeated  irrigations  and  aspirations.  I  do 
not  care  to  use  hydrogen  i^roxid  in  the  bladder.  It  is  irritating,  tlie 
passage  of  tlie  bubbles  causes  considerable  siiasm,  and  it  is  but  little 
more  ctHcient  in  disintegrating  clots  than  is  the  hot  ahmi  solution. 

The  Treatment  of  Cystitis. — As  in  hypertrophy  of  the  prostate,  so  in 
neoplasm  of  the  bhuhler,  the  l>est  way  to  treat  cystitis  is  to  prevent  it 
The  prophylaciic  metisures  are  the  same  in  either  case — viz.,  nrinary 
ftntisepsis,  and,  if  necessary,  systematic  catheterization.  Tliere  is  this 
difference,  howeverj  that  if  the  neoplasm  is  at  the  neck  of  the  blad<ler» 
the  passage  of  the  instrument  may  do  more  harm  than  the  evacuation 
does  good.  In  this  event  the  bladder  is  best  let  alone.  The  cure  of  an 
existing  cystitis  is  quite  as  arduous  a  task  as  the  checking  of  a  hemor- 
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rhage.  Any  local  medication  excites  the  bleeding,  while  general  treat- 
ment is  of  as  little  use  here  as  in  any  other  form  of  cystitis.  The  only 
course  to  follow  is  to  administer  whatever  general  treatment  seems  to 
suit  the  patient  best  and  to  use  as  much  local  treatment  as  circumstances 
permit.  As  a  matter  of  fact,  the  unendurable  dysuria  of  cystitis  forms 
one  of  the  chief  indications  for  palliative  cystostomy.  I  have  been 
forced  to  this  expedient  a  number  of  times,  and  have  always  found 
it  most  serviceable.  Simultaneous  scraping  and  cauterization  of  the 
growth  may  be  of  material  aid  in  ameliorating  the  symptoms. 

If  the  pain  recurs  after  cystostomy,  double  nephrostomy,  followed  by 
cystectomy,  is  the  only  way  to  relieve  it.  But  the  patient  is  usually  too 
far  gone  for  this. 

Oi>erative  Treatment. — Palliative  suprapubic  cystostomy  is  the 
operation  suited  to  all  desperate  and  incurable  cases.  Even  though  no 
pretence  is  made  at  eradicating  the  disease  the  patient's  life  is  pro- 
longed by  the  very  fact  that  he  is  relieved  of  his  worst  symptoms.  I 
have  recently  had  under  my  care  a  striking  example  of  the  value  of  this 
operation.  Before  operation  the  patient  weighed  120  pounds,  and  was 
tortured  day  and  night  by  incessant  straining.  Within  nine  months 
after  operation  he  gained  43  pounds,  although  the  tumor,  which  was 
only  curetted,  was  a  typical  villous  carcinoma.  A  year  after  the  oper- 
ation he  died. 

The  radical  operations  employed  for  tumor  of  the  bladder  may  be 
reduced  to  four  typea : 

1.  Intravesical  excision. 

2.  Excision  after  cystotomy. 

3.  Resection  of  the  bladder. 

4.  Extirpation  of  the  bladder. 

1.  Intravesical  Excision — This  is  applicable  only  to  small  papil- 
lomata.  Nitze  claimed  admirable  results  with  his  instrument  (80  cases; 
no  operative  deaths;  7  recurrences),  but  seems  not  to  have  followed  his 
cases  very  long.  With  our  present  armamentarium  no  other  operator 
has  achieved  any  notable  success,  for  it  is  difficult,  if  not  impossible, 
adequately  to  cauterize  the  base  of  the  tumor  after  it  has  been  snared 
or  torn  away  by  the  operating  cystoscope. 

2.  Excision  after  Cystotomy — This  and  the  other  operations  about  to 
be  described  are  all  performed  through  a  suprapubic  incision. 

Simple  excision  is  suitable  only  for  pedunculated  papillomata.  In 
removing  the  tumor  the  utmost  care  must  be  taken  not  to  break  off  frag- 
ments that  may  infect  the  wound.     The  base  must  be  well  cauterized. 

3.  Eesection  of  the  Bladder. — Resection  of  that  part  of  the  bladder 
wall  surroimding  a  tumor  is  essential  in  the  removal  of  every  sessile  or 
infiltrating  growth  of  the  bladder  (except  the  myomata),  whether  it  is 
frankly  malignant  or  not     A  section  of  the  whole  thickness  of  this 
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inii8(*le  iiuLst  1k^  excised,  inHiNlin|]^  «n  aiva  nf  ajijmrtnitly  normal  tissue^ 
em,  bejond  the  limit  of  iinhiriitiuii. 

If  the  tnii  >r  lies  on  the  upper  or  the  lateral  wall  of  the  bladder  the 
Dix'ration  is  eniuparativelv  sinijile.  IVritnueiini  is  stripjted  away  if  pos- 
ailile,  the  requisite  sectiuii  reiiiuved^  and  the  gap  sutured  witli  two  layers 
of  catgut,  the  one  buried  for  the  rausclc,  the  other  f^tr  tlit*  unieous  nieni- 
hrane.  If  the  tinuor  is  eonveuieudy  sitiuited*  the  suture  uiay  be  reeii- 
furced  hy  a  layer  of  9ul>]K'ritoneal  J^eud^erl  Btitehes. 

If  tlie  peritoueuiu. is  adliereut  to  the  bladder  it  luay  lie  more  e*iu- 
venient,  after  irrip^atiug  the  viseus  I  linn  highly  aud  pueking  it  with  imlo- 
furui  gauze,  to  apcm  the  jjeritoneuui  Ujldly  aud  exeise  (he  s*vtioii  of  the 
bladder  from  without 

Unfortunately,  the  |2jeat  majority  of  vei^ical  tuuior.^  spriu*2:  fruin 
the  base  of  the  bladder,  from  tlmt  portion  of  the  organ,  namely,  wliich 
in  least  accessible,  and  where  free  removal  of  tbe  growth  is  impeded  by 
the  presence  of  tlie  ureters,  tlie  prostate,  and  the  urethra. 

Resection  of  this  region  (Avitli  iiretero-vesico-neuslomy,  if  necossary) 
is  so  difficult  an  o|xn*ation  that  total  cystectomy  is  usually  preferable. 

4,  Extirpation  of  the  Bladder,^— Total  extirpation  of  the  bladder  is  a 
most  fonrnduble  o|KM*ation. 

Watson  has  collected  38  cases,  with  1S>  iunnediate  deaths,  8  later 
deaths,  and  only  <>  known  survivors  at  the  end  <tf  li  year,  only  2  of  whom 
had  been  followed  more  tlian  two  years  (Pawlik,  fifteen  years;  Ilogge, 
four  years). 

With  double  preliminary  nephrostomy  the  o|>eration  is  much  sim- 
plified, and  the  operative  mortal ity  should  thereby  be  much  reduced. 
Whether  this  will  make  any  diiference  in  the  ultimate  results  remains 
to  be  seen 

Aft8r-Tr6atment,~lt  has  Wn  repeatedly  rei>ortcd  of  late  that 
irrigation  of  the  bladder  witli  5-per-eent  resorein  solution  diminishes 
the  tendency  to  recurrence  of  papilloma.  Wliether  time  will  verify  the 
assertion  remains  to  l>e  seen;  but  it  seems  wise  to  add  to  the  usual  ]>ost- 
ojierative  treatment  a  course  of  vesical  irrigations  wilb  this  solution 
once  a  week  for  at  least  a  year.  It  is,  of  course,  esscsutial  that  cystos- 
copy should  1x5  performed  once  or  twice  a  year  for  at  least  three  years 
after  otjcration,  in  order  to  note  possible  reeurrenee. 
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CHAPTEK   LII 

MALIGNANT  NEOPLASMS  OF  THE  PROSTATE— NEOPLASMS 
OF   THE   URETHRA. 

MALIGNANT   NEOPLASMS  OF  THE   PROSTATE 

Mamgnant  disease  of  the  prostate  is  almost  always  primary.  Ex- 
tension of  a  vesical  cancer  to  the  prostate  is  extremely  rare,  while  exten- 
sion of  a  prostatic  growth  to  the  bladder  is  very  common.  Sarcoma 
occurs  in  youth,  carcinoma  in  old  age.  Either  form  is  rare,  although 
such  statistics  as  Tauchon's,  which  show,  among  8,289  cases  of  cancer, 
only  5  cases  affecting  the  prostate,  certainly  underestimate  the  fre- 
quency of  the  disease. 

Sarcoma  is  far  rarer  than  carcinoma. 

Sarcoma. — Powers  ^  has  collected  31  cases,  of  which  14  were  small 
round-celled  or  "  mixed  "  growths.  Of  the  31,  15  occurred  in  children 
less  than  eight  years  of  ago  (three  of  these  in  infants  less  than  a  year 
old),  8  between  the  ages  of  fifteen  and  twenty-five,  and  6  between  the 
ages  of  fifty  and  seventy. 

The  diagnosis  is  at  times  easy,  at  times  difficult.  A  rapidly  growing 
tumor  of  the  prostate  in  a  child  or  youth  is  probably  a  sarcoma.  So,  as 
well,  is  a  rapidly  growing,  soft,  balloon-like  prostatic  tumor  in  an  adult. 
Pain  is  generally  marked  and  is  referred  to  the  pubes,  perineum,  and  rec- 
tum. Urinary  urgency  is  not  generally  present  in  the  early  stages.  As  in 
the  case  which  forms  the  subject  of  this  paper,  an  enormous  growth  may 
be  unaccompanied  by  residual  urine. 

Prognosis  in  these  cases  is  necessarily  bad.  In  eacli  of  the  authentic 
cases  submitted  to  analysis  by  the  writer  either  (a)  the  disease  went  on  to 
a  fatal  termination,  or  (b)  the  patient  succumbed  to  operation  or  (c)  to 
relapse  after  operation,  or  (d)  the  case  was  reported  simply  as  an  operative 
recovery.     (Powers.) 

Carcinoma. — Carcinoma  occurs  almost  exclusively  after  the  age 
of  fifty. 

Pathology. — The  tumor  is  either  medullary  or  adeno-carcinoma. 
Since  Albarran  and  Halle  ^  found  carcinoma  14  times  in  100  specimens 

>  AnnaU  of  Surg.,  January,  1908.  '  Chiyon't  Annalea,  1900,  xviii,  113,  225. 
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that  ha<l  hwn  removed  ai^  siiiipk^  liypertrujihy,  it  lias  t-ume  to  I^e  recog- 
nizt'cl  thnt  alumt  10  per  cent  of  tlie  pufieiUs  who  seek  relief  for  pro*- 
tiitistn  have  either: 

1.  Benign  liypertrophy  in  the  m'uhi  of  which,  after  prostatectomy, 
small  iuclni*i(»iis  of  eareinoiiia  are  f«naid,  or 

'2.  Carcinoma  without  hy|x*rtrophy. 

The  former,  of  conr^ip,  give  no  symptoms  (of  careiBonm),  and  are 
usually  enred  hy  prostiiteetomy.  The  latter  tyjK*  is  meant  in  the  sul>se- 
qnent  juiragraphs. 

Exten*^ion  takes  jdaee  at  first  tow*ard  the  hladder.  The  neoplasm 
breaks  through  tlte  prostatic  capsule  at  its  base  and  extends  np  along  the 
base  of  the  hhidder  and  the  senn^nal  vesicles*  Then  occur  oleeration  of 
the  l»iadder  and  urethra,  and  tinally  massive  involvement  of  all  the  ad- 
joining region  (]irostat<>pelvic  carcinosis)  and  extensiim  forward  into 
the  membrauons  nrethru.  Yonng  found  glandular  involvement  in  only 
15  out  of  40  cases. 

Neoplasms  of  the  prostate  may  rnn  their  whole  course,  extending  to 
the  neighboring  organs,  causing  metastases  and  death  without  involving 
the  entire  gland,  though  it  is  more  conunon  for  the  gland  to  be  entirely 
involved  early  in  the  disease.  Bone  metastases  are  especially  common. 
Von  Frisch  mt^ntions  vtm  llecklinghausen's  5  cases  of  insignificant  pri- 
mary  [>rostatic  cancer  with  extensive  secondary  hone  involvement 

Symptoms, — Unfortunately,  cancer  of  the  prostate  is  rarely  recog- 
nized tmtil  the  di^^^asr  is  well  advance*h  Indeed,  v*^n  Recklinghausen's 
cases  show  that  the  primary  proshrtic  disease  may  be  overlooked  even  at 
a  time  when  the  setvinda ry  growtlis  have  assumed  alarming  pro]iortions. 
Two  tither  facts  tend  to  mnfusf^  Hie  diagnnsis.  In  ihe  first  plaa^  the 
prostatic  carcinoma  (mtufs  ]iitv  in  life*  and  at  first  causes  slight  symp 
toms  which  the  patient  refers  to  advancing  age  nr  to  liyp<*r trophy  of  the 
prostate,  if  he  possesses  the  dangerous  *'  little  knrnvledge/'  and  wduch 
may  deceive  ev(^n  (he  snrgtHni.  In  the  st'CMiid  |da(*e,  the  progress  of  the 
growth^  though  slow  up  to  the  time  it  lireaks  tlimngli  the  j>rostatic  cap- 
sule, is  nothing  less  than  ftiri(»ns  tliereafter.  Before  the  patient  realizes 
he  is  sick  the  growth  fairly  fills  the  fielvis.  It  is  this  characteristic  that 
has  earned  for  the  disease  Guyon's  title  of  rtitrmfm'  proshfo-pelrietmr. 

The  disease  cturnnonly  causes  only  insignitieant  discomfort  until  it 
l>reaks  throngh  the  prostatic  capsule.  The  first  symptom  is  usually  pairu 
Tins  pain  is  often  neuralgic  in  ty|H\  Tt  may  or  may  not  l>e  intermittent 
and  be  increased  !iy  nrinatittti  and  defecation,  Imt  it  is  usually  constant. 
'It  is  concentrated  in  the  ]x^rineum  or  the  rectmn,  and  thence  radiates 
to  the  genitals,  the  liypogastriuni,  and  the  buns,  in  which  last  ]>lace  it 
may  Ik*  esjit^cially  severe.  Tt  also  causes  reflex  sciatica,  and  Iji lateral 
sciatica  is  es|)ecially  snggestive  of  canctT  of  tlie  prostate. 

Slight  hematuria,  either  at  the  beginning  or  at  the  end  of  nrination^ 
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occurs  in  one  quarter  of  the  cases.  In  the  later  stages  of  the  disease, 
when  urethra  and  bladder  are  both  the  seat  of  malignant  ulcerations, 
copious  hematuria  is  common.  Obstructive  and  inflammatory  symp- 
toms are  quite  those  of  hypertrophy  of  the  prostate ;  and  toward  the  end 
constant  straining  urination,  with  foul  bloody  urine,  is  the  most  dis- 
tressing symptom.  Edema  of  the  extremities  and  genitals  and  can- 
ct^rous  cachexia  are  encountered  in  the  terminal  stages  of  the  dis- 
ease. 

The  growth  commonly  progresses  with  the  greatest  rapidity,  and  the 
patient  usually  dies  within  a  year  of  the  first  appearance  of  symptoms. 
But  exceptionally  the  new  growth  remains  stationary  or  progresses  but 
slowly  for  many  months.  Fenwick  ^  makes  a  special  class  of  these  and 
compares  them  with  mammary  scirrhus.  They  may  last  for  .as  long  as 
three  years. 

Bii^^osis. — The  symptoms  suggestive  of  cancer  of  the  prostate  are 
encountered  only  when  the  disease  is  sufficiently  advanced  to  be  distin- 
guished by  rectal  examination,  and  upon  this  the  diagnosis  rests.  In  a 
pronounced  case  the  cachectic  condition,  the  dysuria,  the  fold,  bloody 
urine,  and  the  enlarged  inguinal  glands  only  require  a  cursory  rectal 
examination  to  confirm  the  diagnosis.  The  finger,  as  soon  as  it  passes 
the  internal  sphincter,  abuts  upon  an  enormous  hard  nodular  tumor  on 
the  anterior  rectal  wall.     Perhaps  the  rectum  itself  is  ulcerated. 

But  in  the  beginning  cases  the  diagnosis  may  be  no  easy  matter. 
The  growth,  as  felt  from  the  rectum,  assumes  one  of  two  forms:  it  is 
either  a  circumscribed  nodule  in  one  of  the  lateral  lobes,  remarkably 
hard,  although  not  necessarily  prominent,  or  it  is  a  less  hard,  irregular 
infiltration  of  the  whole  gland,  which  cannot  l)e  distinguished  from 
sinii)le  hyi)ertr()pliy,  except,  pcrhai)s,  by  the  characteristic  pain,  until  it 
has  attained  an  ominous  size,  given  rise  to  secondary  glandular  enlarge- 
ments in  the  groin  and  along  the  iliac  vessels,  and  bcgim  to  invade  the 
bladder  and  the  )x»rii)rostatic  tissues. 

The  differential  diagnosis  between  carcinoma  and  hypertrophy  is 
<\fton  impossible  in  the  earlier  stages  of  the  disease  (p.  WA),  Cancer  of 
the  base  of  the  bladder  may  be  distinguished  from  cancer  of  the  prostate 
by  delineating  the  normal  prostate  l)elow  the  vesical  growth,  by  observa- 
tion of  the  urethral  lengtli,  which  is  not  increased  unless  the  cancer  is 
prostatic,  and  by  cystos(»oj)y,  which  shows  an  intravesical  growth,  but 
may  fail  to  make  out  a  prostatic  one. 

Treatment — Tn  order  to  remove  carcinoma  that  has  reached  a  suffi- 
cient size  to  be  diagnosed  outside  the  laboratory,  the  whole  prostate  must 
Ik*  excised,  with  its  capsule  and  the  bladder  neck.  This  leaves  the  pa- 
tient completely  incontinent  and,  until  it  shall  be  proven  to  give  better 

1  Edinb.  Med.  Jour.,  1899,  vi,  16. 
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end  results  than  one  would  cxpc^ct,  may  l>e  cunsidertid  of  doubtful  ex- 
pediency: 

Palliative  treatment  ia  almost  equally  futile.  In  the  early  stages, 
sedatives,  tonicsj  and  tlie  catheter  (if  there  is  retention)  may  relieve  the 
symptoms  somewhat.  Later,  opium,  suprapuhic  cystotomy,  as  for  can- 
cer of  the  hk<lder,  and  cologtomy,  as  so^:^n  as  the  rectum  hecomes  ulcer- 
ated or  ohstructed^  are  the  chief  elements  of  palliative  treatment. 


NEOPLASMS    OF    THE    URETHeA 

Although  any  urethral  neoplasm  may  occur  in  a  virgin  urethra,  the 
neoplasms  that  occur  in  the  male  are  found  almost  exclusively  in  pa- 
tients who  have  had  gonorrhea,  and  the  papilloiuata  arc  almost  exclu- 
sively a  feature  of  chronic  gonorrheal  urethritis. 
The  folhjwiu^  varieties  will  be  described; 

Papilloma. 

Angioma, 

Fibroma, 

Cysts. 

Carcinoma* 

Sarcoma. 

Angioma  and  sarcoma  are  usually  met  mth  in  the  female  urethra. 
The  other  varieties  of  tumor  are  found  almost  exclusively  in  the  male. 

FapiUonia.^ — Papilhmia  of  the  uri4hra  has  ijuite  the  same  char- 
acteristics as  the  so-called  venereal  wart  that  occurs  ujxiu  the  external 
genitals,  Papillomata  occur  almost  exclusively  about  the  meatus,  where 
they  are  fairly  commrm ;  Imt  ipiite  a  numlx-r  of  cases  have  lieeu  observed 
deeper  down  the  urethraj  as  far  as  the  IuiIIk  They  are  usually  multiple 
and  are  most  common  uix>n  the  floor  nf  the  urethra.  Tliey  ap|»ear 
through  the  urethroscojM*  as  pitnted,  warty  growths  which  bhn^tl  very 
readily.  Their  removal  is  accom]>lisherl  by  inserting  the  urethroscopic 
tube  up  to  the  mass  of  tumors,  so  that  they  project  almant  into  Us  lumen. 
A  thick  swalj  of  tmtton  u|K>n  a  probe  is  then  iutmdueed  and  violently 
rubbed  to  and  fro,  scraping  otf  the  jiapillary  growths.  The  immediate 
hemorrhage  is  profust*,  but  is  readily  checked  by  pressure.  The  remain* 
ing  fragmentvS  may  lie  removed  liy  the  urethral  curette,  and  recurrence 
may  be  prevented  by  touching  tlieir  bases  with  saturated  alcoholic  solu- 
tion of  salicylic  acid  twice  a  w^eck  until  all  tendency  to  gro%\i:h  has  dis- 
appeared. 

Anirioiiia* — ^Angioraa  of  the  female  urethra,  commonly  8p>ken  of  as 
vascular  polyp  or  urethral  caruncle,  appears  close  to  the  external  meatus, 
usually  on  the  floor  of  the  urethra.  The  growth  is  common  at  middle 
life,  though  Geraldes   (Mark^)   has  reported  a  ease  in  a  child  three 

>  Tram,  Am.  Vrolog,  A990C.,  1908,  vol.  u. 
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years  of  age.  This  tumor  is  exquisitely  sensitive  and  causes  agonizing 
pain  on  urination,  which,  combined  with  insistent  infrequency  of  uri- 
nation, may  almost  drive  the  patient  insane.  It  may  be  cured  by  ex- 
cision or  by  destruction  with  the  thermo-cautery. 

A  few  instances  of  similar  growths  have  been  reported  in  the  navic- 
ular fossa  of  the  male  urethra. 

Fibroma. — Fibromata  are  very  rare  and  are  usually  mixed  growths 
— fibromyxomata  or  fibromyomata.  They  occur  singly,  usually  in  the 
bulb,  but  may  involve  the  prostatic  urethra.  They  are  extremely  rare 
in  the  female.  Through  the  urethroscope  they  appear  as  smooth,  mi- 
nute tumors  with  a  distinct  pedicle. 

Certain  wormlike  polypi  are  diflScult  to  see,  since  they  lie  within  the 
folds.  Mark  suggests  that  they  are  more  readily  seen  with  air  inflation. 
They  may  be  removed  by  the  curette. 

Cysts. — Minute  cysts  of  the  urethral  glands  are  sometimes  seen  in 
cases  of  chronic  urethritis.  Cyst  of  the  prostatic  utricle  is  a  rare  au- 
topsy finding  in  infants. 

Carcinoma. — Though  the  urethra  may  be  invaded  by  carcinoma  of 
the  glans  penis  or  of  the  prostate,  primary  urethral  carcinoma  is  ex- 
tremely rare.    It  occurs  in  two  types,  each  an  infiltration. 

One  type  is  reddish  and  warty;  the  other  white,  presenting  the  as- 
pects of  a  warty  leukoplakia  of  the  tongue.  The  striking  characteristic 
of  the  growth  is  its  hardness  when  the  attempt  is  made  to  curette  it. 
This  characteristic  establishes  the  diagnosis.  In  the  few  reported  cases 
the  only  treatment  attempted  has  been  excision. 

Mark  states  tliat,  of  21  microscopically  confirmed  cases,  all  recurred 
within  one  year,  excej)ting  one  of  Oberlaender's,  which  had  no  recur- 
rence twenty-one  months  aft(?r  a  reswti<m,  and  (^'arcey's,  which  showed 
no  recMirrence  ten  months  after  a  total  emasculation. 

Dr.  Abbey  is  at  i)resent  treating  a  case  for  me  by  applications  of 
radium,  and  the  tumor  seems  to  be  gradually  disapi)earing. 

Sarcom.a. — Sarcoma  cK'curs  usually  in  the  female  urethra.  Eight 
cases  of  fibrosarcoma  and  one  of  melanosarcoma  have  been  reported. 
They  grow  rai)idly,  and  none  of  them  have  been  cured. 


CHAPTER    LITI 

INJUMES    TO    TUE    KIDNEY    AND    URETER— ANEURYSM    OF 
THE   RENAL  ARTERY 


SUBPARIETAL    INJURIES-RUPTURE 

The  stibparietal  injuries  oi  the  kidney  arc  of  ton  classified  as  con- 
tusions iuul  ruptures ;  but,  inasmuch  as  with  every  rupture  there  is 
eonlusiiin,  iind  with  almost  every  eontusiou  nt  least  a  partial  rupture, 
while  eliuieailv  contusion  and  rupture  exhibit  the  same  symptoms  and 
demand  the  same  treatment,  they  need  not  Ite  distinguished. 

Subparietal  injtiry  of  the  kidney,  thniif»;h  uKire  frequent  than  any 
other  form  of  renal  trauma,  is  rare.  Among  13,455  aut4>p^ies  thei*e  oc- 
curred only  31  instances  of  ruptured  kidney  (Morris  and  Ilerzog*). 
GiiterlHiek,-  h*nvever,  eiienuntered  3fi  ruptured  kidneys  among  J)25 
antopsies,  and  1>  such  cases  among  i>j500  ]nitieuts  admitted  to  St. 
George's  Hospitah  Among  198  cases  coUeetCil  by  Tuffier,  136  occurred 
in  adult  nien»  and  in  <mly  2  were  Imth  kidneys  injured,  Two  hundred 
and  eighty -one  of  Iv  lister's  300  eases  were  males.  Of  272  in  wdiich  the 
particulars  are  stated,  142  occurred  on  tlie  right  and  118  on  the  left  side, 
1*2  fx*ing  lii lateral  (Mnrris). 

Tlie  kidneys  uuiy  Ix^  eoutusi'd  by  a  variety  of  accidents,  siieh  as 
kicks,  buffer  accidents,  falls,  and  even  simpk?  muscular  effort  The 
lower  ribs  uuiy  l>e  broken  and  driven  into  the  organ,  and  many  of  the 
aeeident^s  are  explicable  only  on  the  theory  that  the  kidney  is  burst 
either  by  the  inrpact  of  the  floating  ribs  compressing  it  against  the  spine 
(Morris)  or  by  increased  intrarenal  tension  (Kiister), 


I 
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Pathology 

Subcapsular  Hemorrliage.—iM  orris  relates  two  instances  of  ex- 
tra vasHt  ion  uf  blood  under  the  fibrous  capsule  of  the  kidney »  caused  by 
slight  uuTseulur  exertion  and  producing  severe  pain,  ("alculns  was  sua- 
jx?eted,  but  nephroton^y  revealed  only  a  subcapsular  beniatoma,  the  evac- 

*  Morris,  op.  eit. 

*  "Die  chirurgiiscbea  KraakLdten  der  H&raorgane/*  Leipieig  u,  Wien,  1898,  iv,  900, 
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tiation  of  whieh  rffeetnd  a  cui*e.  lie  believea  that  this  fomi  of  rupture  is 
nrit  iineominon,  aiid  that  the  comprei^ion  of  thp  paronehviiia,  jierhaps  in- 
creased by  rej)eated  Hniall  heinorrhages,  explains  the  irregular  and  pro- 
tracted course  of  the  syTjiptoms  in  some  cases,  until  iiltiniatcly  tho 
capsule  gives  way,  the  hlood  and  disorganized  parenehyma  et^eapc  into 
the  fierirenal  space,  and  this  late  heuiatoiiia  demands  u]H'ratiou  wluch 
reveals  a  disorgtinized  kidney.  Sncb  cases  are  nauallj  classified  as  ^ub- 
capsular  lacerations  of  the  kldnei/  suhstance, 

Liaceratlon  of  th©  Farendiyina, — The  kidney  giihstance  may  lie 
laoerate<l  in  any  direction  and  to  any  extent  (Fig,  112).  Portions  of 
tiie  organ  may  l>e  lopped  off,  or  the  whole  kidney  may  be  reduced  to  a 
pulp  or  torn  away  from  its  vessels  and 
ureter.  If  the  capsule  and  ureter  re- 
main intact  the  primary  reaction  is  of- 
ten slight ;  Imt  usually  lx>th  are  toriij 
and  as  a  result  blooJ  and  urine  are 
immediately  poured  into  tlie  {lerirenal 
space,  at  first  distending  it  and  forniiiig 
a  tumor  in  the  loin,  and  later  escaping 
frum  the  orifice  at  the  lower  part  of  the 
|ji*rirenal  fascia  (or  through  any  tear  in 
it)  tf>  form  a  more  or  less  generalized 
suhperitoneal  infiltration.  This  extra- 
vasation of  l>h»od  and  urine  is  more  *ir 
less  rapid  in  proportion  to  the  extent  of 
the  rupture^ 

The  Idood  also  jKiurs  down  the  ure- 
ter   intt)    the    bladder    and    is    c^xpclled  Fio.  112.— Rvpruiut. 
tliercfrom   (  hematuria ). 

Associated  Lesions. — Laceration  of  the  i>eriremd  fat  may  oeeur  alone 
or  in  connection  with  rupture  of  the  kidney.  It  is  unimportant.  For- 
tunately laceration  of  the  |x*ritoneiim  is  rare.  In  the  adult  there  is  a 
distinct  layer  i^f  fat  lH?tweeu  the  kidn**y  and  the  jx*ntoneuHi,  wliicli  i>er- 
mits  complete  disintegration  of  the  former  without  any  injury  to  the 
latter;  hut  in  children  this  layer  of  fat  is  not  deveh>|x*d,  mul,  then^fore, 
rupture  of  tlie  jioritoneum  jiernnlting  rapidly  fatal  hemorrhage  is  rela- 
tively frequent  in  them  hut  rare  in  the  adult  Euptuix?  of  the  renal 
artery  and  vein  is  alsn  raii\  Kupture  nf  the  liver  occurred  in  10  out  of 
Morris\s  12  cases  (an  unduly  large  proportion).  Rupture  of  the  spleen 
is  a  less  frequent  complication,  though,  in  either  cose,  the  frc^  hera- 
orrliage  from  the  intrapcTitoneal  organ  is  likely  to  make  the  renal  lesion 
a  secondary  consideration.  Fracture  of  the  lower  ribs  and  puncture  of 
the  diaphragm,  the  pleura,  and  the  lung  are  among  the  less  frequent  asso- 
ciated lesions. 
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The  Process  of  Repair. — Slight  injuries  of  tlie  renal  parenrhvma  maj 
heal  promptlj  witli  but  slight  at;i?yeiated  iiiflajuniatiou,^  and  perirenal 
huinatoiua  of  some  size  may  disap|>ear  within  a  few  weeks  by  diffusiyn 
and  absurptiidi.  Yft  the  usual  outcome  of  nipt  lire  of  the  kidney — if 
the  patient  gnrviven  the  immediate  results  of  the  injury — U  infection  of 
the  uroliematoma,  snp])uration  tliron^hont  the  wound  in  the  kidney,  and 
gangrene  of  sneh  ]iortionH  of  the  organ  as  have  been  partially  or  coni- 
jiletely  torn  away.  Tlie  urinous^  purulent  en] lection  burrows  in  various 
directions  until  the  patient  Aucenmbrt  or  the  surgi^on  intervenes. 

Other  i-esnlts  are  infarction,  secondary  hemorrhage,  aneurysm  of 
the  renal  artery,  and  traomatie  hydnmephrosis. 


Symptoms 

Apart  from  the  systemic  j^hm*k  and  the  h>cal  pain  and  eechymosis 
due  to  the  hrnising  of  the  abdominal  wall,  there  are  four  cardinal  symp- 
toms^ of  rupture  of  tht*  kiihiey  directly  referable  to  the  organ  itself. 
These  are  hematuria,  variations  in  the  quantity  of  urine  excreted,  tnmor» 
and  pain. 

Hematuria — The  passage  of  bloody  urine  after  a  contusion  of  the 
loin  is  the  mnst  characteristic  symptom  of  ruptured  kidney.  Yet  the 
hematuria  may  cktuf  when  the  kidney  is  not  ruptured,^  and,  on  the  con- 
trary, there  may  l>e  no  Itematuria,  even  tbnogh  the  kidney  is  ruptured. 
Thus  the  blood  catmcit  reach  the  bladder  if  there  is  (1  )  snlM'a|)suiar  ru[> 
ture,  (2)  occlusion  of  the  ureter  by  ch»t,  ur  (*f\)  avulsinn  of  the  kidney 
frmu  the  ureter,  Yt^t  hematuria  was  a  feature  in  SO  per  cent  of  the 
cases  cnlh'Cti'ti  by  Wat  son.  ^ 

11  le  cunrse  of  I  he  bh-cdiug  is  very  irregular.  The  blood  usually 
flows  f redely  fnr  stneral  days,  and  then  (*(^as{\s,  either  buM-ause  the  hem- 
orrhage has  st<^p|ieib  r>r  because  the  ureter  beeoines  obstructed  by  elot8. 
Bhiod  cells  and  albumin  may  persist  in  the  urine  for  many  days,  and 
reeurreu(*e  of  Irlecdiiig  is  n<it  uut^numnui.  Exet^ptioually  there  h  no 
he  main  ri  a  ft>r  the  tirst  few  days.  Tlie  bicjod  passed  is  usually  suHieient 
in  quantity  to  dye  the  urine  a  deep  red ;  yet,  as  a  rule,  the  actual  amount 
of  M(H)d  tluis  lust  is  nut  alarming. 

Variations  in  the  ftEantity  of  Urine — ^During  the  first  day  after  the 
injury  there  is  oliguria,  |>erhaps  anuria,  from  shock.     Continued  anuria 


» Yarrow,  N.  Y,  Med.  Jour.,  1900,  bcxi,  1. 

'  Morris  gives  a  long  liat  of  exceptionai  causes  of  heraaiuria  after  contusion  of  the 
loin,  such  as  slight  eontuaion  of  the  kidney ,  rena!  congeiittonj  thrombosis  of  the  renal 
vcasels,  stone,  malaria,  villous  tumor  of  the  bladder.  But  the  only  feature  of  cUnioaJ 
importance  in  the  persistence  of  bleefling.  Uncontrollable  bleeding,  from  whatever 
cause,  demands  operation. 

■  Bo^Um  Med.  and  Surg.  Jour,,  July  9,  16,  1903, 
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indicates  rupture  of  both  kidneys,  or  else  incapacity  of  the  opposite  kid- 
ney (if  there  be  one)  to  act,  and  is  therefore  an  indication  for  imme- 
diate nephrotomy.  But  usually  a  polyuria  replaces  the  primary  olig- 
uria, and  lasts  two  or  three  days  or  longer.  There  may  be  reflex  dysuria 
or  retention. 

Tumor. — The  extravasation  of  blood  and  urine  about  tlie  kidney  de- 
velops a  tumor  in  the  loiii.  This  swelling  may  appear  immediately,  or 
its  advent  may  be  delayed  several  days,  or  no  tumor  may  ever  appear. 
The  tumor  is  usually  quite,  diffuse,  filling  the  whole  loin  and  perhaps 
extending  even  to  the  groin.  The  swelling  is  elastic,  but  fluctuation  can- 
not be  made  out.  General  abdominal  tension  from  the  accumulation  of 
flatus  and  from  the  tenderness  of  the  bruised  parietes  may  obscure  a 
large  perirenal  hematoma. 

Pain. — The  pain  of  a  ruptured  kidney  is  an  inconstant  symptom. 
The  superficial  contusion  produces  local  pain  and  tenderness;  the  pas- 
sage of  clots  through  the  ureter  may  evoke  renal  colic,  and  the  distention 
of  the  kidney,  or  its  compression  by  effused  blood,  may  produce  an  active 
pain  radiating  chiefly  to  the  groin  and  testicle,  and  perhaps  causing  re- 
traction of  the  latter. 

Course  of  the  Disease. — 1.  The  injury  is  slight.  There  is  some 
shock,  a  temporary  oliguria,  and  hematuria.  After  a  few  days  the  urine 
becomes  quantitatively  and  qualitatively  normal.  No  notable  tumor 
appears  in  the  loin,  and  the  patient  is  well  within  ten  days  or  so. 

2.  The  injury  is  apparently  slight,  but  the  symptoms,  instead  of 
growing  less,  or  perhaps  after  an  apparent  remission,  become  more 
severe.  The  lumbar  tumor  grows  larger,  pulse  and  temperature  run 
high,  the  digestive  functions  are  not  properly  established,  the  abdomen 
remains  distended  and  tympanitic,  there  is  constipation,  anorexia,  per- 
haps vomiting,  the  tongue  is  dry,  the  patient  listless  and  irritable.  This 
clinical  picture  indicates  progressive  urinary  toxemia  and  sepsis,  and 
calls  for  prompt  nephrotomy  if  the  patient  is  to  be  saved.  The  presence 
of  pleurisy,  pneumothorax,  or  edema  of  the  lung  must  not  be  over- 
looked. 

3.  The  injury  is  severe.  At  first  the  patient  is  dazed,  unconscious, 
or  in  a  state  of  collapse.  Hematuria  and  hematoma  develop  rapidly. 
He  may  fail  rapidly  and  die  of  shock,  of  internal  hemorrhage,  of  sup- 
pression, or,  later,  of  septic  complications.  Or  the  hematoma  may  be 
gradually  absorbed  or  become  infec»ted. 

4.  In  the  most  serious  cases  the  renal  rupture  is  only  one  among 
several  visceral  injuries.  Rapidly  fatal  intraperitoneal  hemorrhage  may 
occur  from  the  kidney,  liver,  or  spleen.  The  triple  infliction  of  shock, 
hemorrhage,  and  ])eritonitis  can  be  combated  only  by  immediate  abdom- 
inal section  with  slight  ho|)e  of  suc(*ess. 

5.  Septic  cases.    No  case,  however  mild,  is  free  from  the  danger  of 


568 


INJURIES  TO  THE   KIDNEY  AND   URETER 


sep^ia  initil  the  tenipcratnre  has  RniiaiiiCHl  iioniial  8everal  days.     Moat 
large  perirenal  lieinat*;inas  supjairate  miless  ojM^ralecl  ii[M>n» 

6.  Traumatic  bydronephrosis.  Except innally  the  hematoma  l>ecomes 
encysted,  forming  the  80-ealled  traumatic  or  im^udo-lndnmojihrosis. 

Diagnosis 

Wlnle  slight  injuries  to  tlie  kidneys  may  ]je  overlooked,  espei'ially 
if  overshaduwctl  hy  more  im|jortant  leision.^  of  the  other  viscera,  a  kidney 
rnpture  of  any  great  si^iitieance  always  manifests  itself  by  loin  tumor, 
nsnally  associated  with  lieniaturia  and  ulignria  or  anuria. 

The  use  of  instruments  of  precision,  such  as  the  cystoscojje  or  nre* 
teral  catheter,  in  the  diagnosis  of  these  injuries  must  be  deprecated,  for 
any  renal  rupture  tliat  cannot  be  diagnosed  liy  the  symptoms  aliove  nar- 
rated is  either  mild  enough  to  deserve  exiit^'tant  treatment  or  severe 
enough  to  require  immediate  exploratory  section. 


Treatment 

The  treatment  of  shock  is  of  the  tirst  inifwrtance.  The  patient  is 
put  to  bed,  surrounded  by  hot*water  bottles  and  stimulated  according  to 
his  needs,  In  extreme  cases  intravenous  saline  infusion  is  admirably 
etfieacious.  Opium  must  lye  sparingly  emphwed  for  fear  r»f  masking  the 
symptoms.  To  check  hemorrhage  cold  may  be  applied  locally.  Food 
shonhl  be  of  the  lighte^st  description,  and  the  bowels  should  l>e  move<l  by 
mild  laxatives  if  possible,  since  active  fieristalsis  is  said  to  encourage 
hemorrhage.  The  catheter  should  l>e  employed  with  the  most  minute 
antiseptic  precautions,  for  tlie  bloody  vesical  pjol  is  more  than  usually 
receptive  of  infection,  and  infection  is — after  the  primary  sliock  and 
hemorrhage  have  passed — the  only  noteworthy  danger  to  the  patient. 

But  all  the  measures  detailed  above  are  palliative  at  best.  By  them 
the  symptoms  are  modified,  l)nt  the  essential  features  of  the  case — the 
hemorrhage,  the  function  of  the  opposite  kiilney,  the  infection  of  the  jx»ri- 
renal  hematoma — are,  t^*  all  intents,  nnafFected.  Only  by  the  knife  can 
the  surgeon  reach  these,  and  thus  the  m*>iTi(/ntons  qnestir»ns  in  the  treat- 
ment of  rupture  of  the  kidney  are,  Whether  to  operate?  and  when  to 
ofK^rate  ? 

Immediate  operatton  is  required  only  when  the  patient  fails  to  rally 
well  from  his  shock.  The  j>ossibility  of  intra|x*ritoneal  hemorrhage  or 
rnpture  of  some  of  the  other  viscera  will  lead  the  surgtH^n  to  fortify  the 
patient  by  a  large  intravenous  infusion,  and  then  to  o|x?rate,  in  th^ 
desperate  hope  of  averting  the  fatal  issue. 

The  only  other  eases  that  may  be  subjected  to  immediate  o|>eration 
are  those  whose  evidence  of  grave  internal  injury  is  associated  wilh  so 


WOUNDS  OF  THE  KIDNEY  569 

little  shock  as  to  encourage  the  hope  that  immediate  exploration  may 
prevent  other  and  worse  evils. 

After  the  first  shock  is  over  expectant  treatment  may  be  continued 
on  condition  that  the  patient  grows  progressively  stronger.  Yet  the  sur- 
geon must  be  ready  to  operate,  and  the  patient  and  his  friends  prepared 
to  submit,  as  soon  as  any  unfavorable  symptom  manifests  itself.  The 
usual  indication  for  operation  at  this  juncture  is  continued  hemorrhage, 
as  evinced  by  the  growing  tumor  in  the  loin,  for  "  it  is  not  the  visible 
loss  of  blood  by  the  bladder,  but  the  easily  overlooked  but  far  more  dan- 
gerous bleeding  into  the  perinephritic  tissues,  or  into  the  peritoneal 
cavity,  that  should  receive  the  chief  attention  "  (Keen  ^).  Anuria  per- 
sisting for  twenty-four  hours  is  an  indication  for  immediate  operation. 
Finally,  beginning  sepsis,  suggested  by  an  unfavorable  temperature  and 
pulse,  must  be  cut  short  by  operative  drainage. 

Although  severe  wounds  in  the  kidney  have  been  known  to  heal,  the 
prospects  of  cases  treated  expectantly  are  not  good.  Thus,  among  273 
uncomplicated  cases  treated  expectantly  (Watson),  81  (30  per  cent) 
died,  and  among  174  operated  cases,  32  (18  per  cent)  died,  while  of  the 
complicated  cases  treated  expectantly,  31  out  of  56  (90  pier  cent)  died, 
and  of  the  59  complicated  cases  operated  upon,  26  (44  per  cent)  died.  I 
have  operated  upon  4  uncomplicated  cases,  with  1  death  by  ileus. 

The  Operation — The  surgeon  employs  the  incision  with  which  he  is 
most  familiar,  as  speed  is  all-important.  The  choice  between  the  ab- 
dominal and  the  lumbar  route  depends  upon  whether  any  other  visceral 
lesions  are  suspected.  Though  the  abdominal  route  affords  quicker  con- 
trol of  the  renal  artery,  the  lumbar  incision  is  habitually  employed. 
Upon  incision  of  the  fascial  envelope  clots,  blood,  bloody  urine,  or  pus 
exudes,  and  should  be  quickly  washed  away.  If  copious  bleeding  is  en- 
countered, the  renal  artery  must  be  clamped  or  tied  immediately,  though, 
as  a  general  rule,  the  hemorrliage  may  be  controlled  by  suture  of  the 
kidney  and  packing.  The  earlier  operators  i)erformed  nephrectomy  for 
rupture  of  the  kidney,  as  they  did  for  every  other  surgical  affection 
of  the  kidney,  but  this  grave  operation  is  rarely  necessary.  Gen- 
erous drainage  w^ill  allow  for  the  expulsion  of  such  detached  fragments 
of  kidney  tissue  as  the  surgeon  overlooks.  A  final  irrigation  and  plenti- 
ful gauze  drainage  complete  the  oi)eration.  Secondary  nephrectomy  may 
be  required  if  prolonged  suppuration  ensues. 

WOUNDS   OF  THE    KIDNEY 

Wounds  of  the  kidney  (other  than  ruptures)  are  extremely  rare. 
Even  in  military  practice  they  are  unusual.     Of  incised  and  punctured 

^Annals  of  Surgery,  1896,  xxiv,  138. 
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woufuh  (oxL'l ruling  IniHot  woiiiid^)  tht?rD  arr  iiu  iiistanct'S  recorded  in 
the  '*  AIe*liea!  Jlistnrv  of  the  War  of  the  liebelliou.-*  Kiister  *  ctilh>eted 
411  cases.  In  10  there  were  severe  injuries  to  other  organs,  and  of  these 
C  died  (00  per  cent),  wliib  aiiKUig  the  1^1  uneom plicated  oasc?^  there 
were  only  4  deaths  ( 12,9  |x*r  cent).  Keen  records  8  cases  with  2  deatlis. 
Among  Kiiater's  caj^ej^  10  were  o]:)eratcd  npon  (2  primary  and  <:5  sec- 
ondary ncphrc^etoniic^),  with  no  deaths;  Kt^ni  records  4  nephreetoinies 
without  a  death. 

Morris  suniB  up  tlie  diagnostic  feature*^  of  tlie  condition  as  follow*: 
*^  It  may  J>e  stated  (1)  that  a  wonnd  in  the  renal  region  sncee<*ded  by 
the  escape  of  nrine  through  the  wound  is  coiudusive  of  injury  to  the 
kidney;  (2)  that  such  a  wound  qnickly  succeeded  by  the  discharge  pt*r 
unfit  ram  of  nrine  heavily  mixed  with  blood,  or  of  pnrc  libxtd,  is  almost 
conclusive,  if  not  quite  so;  (3)  that  such  a  wound  succeeded  by  rcteiir 
tion  of  urine,  or  lumbar  or  abdominal  pain  and  dyauria,  even  without 
hematuria,  is  highly  suggeHtive  of  a  sn|>eriicial  wfiund  of  the  kidney,  or 
of  a  dwi-per  wound  and  the  IdfK^kage  of  the  ureter;  (4)  that  hematuria 
succeeded  bv  trauuuitic  peritonitis  is  strong  evidence  of  an  injured 
kidney.*' 

The  chief  clinical  features  of  a  penetrating  wouiif]  of  the  kidney, 
other  than  the  symptoms  of  rupture  of  that  organ,  are:  (1)  External 
hemorrhage,  (2)  greater  likelihood  of  infection  from  particles  of  cloth- 
ing and  dirt  carried  into  the  wound,  (li)  fretpient  inv<4venient  of  the 
pritcmeum  and  of  the  other  abdominal  viscera,  (4)  prolapse  of  the  kid- 
ney, if  the  wonnd  is  extensive. 

Treatment, — Tlie  treatment  is  much  the  same  as  that  of  rupture, 
except  that  exploration  of  the  wound  for  the  pnrp<isc  of  cleansing  it,  and 
exploratory  alwlominal  section  to  insure  the  safety  of  the  other  viscera 
are  more  often  nc(!essarv. 

Gunshot  Wounds. —  Although  the  recorded  eases  of  gunshot 
wounds  of  tlie  kidney  show  a  very  high  mortality — vix,,  51*  deaths 
among  85  cases  in  the  War  of  the  Kckdlion,  and  8  deaths  among  15 
cases  in  the  Franco-Prussian  War — it  is  evident  that  this  death-rate  is 
dne  to  associated  injuries.  (Thus  Edler  "  collected  20  nncotnplieated 
cases  with  5  deaths,  and  18  complicated  cases  with  15  deaths. )  Hence, 
as  Kiiater  remarks,  **  the  danger  of  a  giuishot  wonnd  of  the  kidney  in- 
creases with  the  velocity  of  the  bnllet.'' 

The  only  sjiet-ial  features  of  tliese  wounds  are  (1)  the  explosive 
effect  of  high-velfx»ity  projectiles — similar  to  that  observed  in  the  other 
st*misolid  viscera — (2)  the  advantage  of  employing  the  X-rays  to  locate 
the  bnllet  in  case  its  extraction  is  desirable. 

*  Deulsch.  K!ini%  1896,  lii,  I,  221. 
^  Arch.  J,  klin.  Chir.^  1887,  xxxiv,  379, 
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ANEURYSM    OF   THE    RENAL   ARTERY 

Morris  has  collected  19  iiistaneos  of  aneurysm  of  the  renal  artery, 
of  which  12  were  traumatic  in  origin.  lie  calls  attention  to  this  very 
rare  condition  because,  apparently,  it  is  always  fatal  (if  of  any  size) 
unless  the  patient  submits  to  operation. 

The  symptoms  are  tumor,  pain,  and  hematuria.  It  is  remarkable 
that  pulsation  is  rarely  detected.  Morris  detected  a  loud  systolic  bruit 
in  his  case,  but  no  thrill.     The  diagnosis  is  made  by  o])eration. 

The  treatment  is  operative.  The  aneurysmal  sac  should  l)e  disturbed 
as  little  as  possible  until  the  pedicle  is  secured.  Albert,  Ilahn,  and 
Keen  have  operated  successfully;  Morris  unsuccessfully.  A  transperi- 
toneal operation  presents  a  better  field  for  securing  the  renal  vessels  than 
d<x?s  the  lumbar  route. 

RUPTURE  AND   WOUNDS   OF  THE   URETER 

Rupture. — Subcutaneous  rupture  of  the  ureter  is  very  rare.  Mor- 
ris ^  finds  24  rejwrted  cases,  of  which  he  rejects  12  and  classifies  the 
others  as  verified  (3),  probable  (4),  and  possible  (5).  Macdonald,  of 
Minneapolis,  has  added  an  authentic  case.^  The  small  size,  loose  at- 
tachments, and  projected  position  of  the  ureter  render  it  peculiarly 
likely  to  escape  injury  except  from  a  penetrating  wound. 

It  is  quite  impossible  to  distinguish  rupture  of  the  ureter  from  rup- 
ture of  the  renal  ]>elvis  except  by  operation. 

Wounds. — Accidental  wounds  of  the  ureter  are  even  more  uncom- 
mon. Morris  has  found  only  5  reported  cases  (2  bullet  wounds),  and 
quotes  Otis's  conjecture  that  these  injuries  do  not  come  to  the  surgeon's 
notice  lx*caus(^  the  trunk  vessels  are  likely  to  be  punctured. 

Ol)erative  Wounds. — The  ureter,  in  most  instances  so  safe  from 
the  onslaught  of  the  surgeon,  is  frecpiently  wound(»(l  during  \\w  course 
of  a  hysterectomy.  "  To-day  there  are  few  surg(*on's  who  have  dcme 
many  major  o])erations  upcm  the  ])elvic  an<l  abdominal  organs  who  have 
not  had  the  misfortune,  once  or  oftener,  to  divide,  or  even  excise,  a  por- 
tion of  a  uret(*r,  either  through  nec(»ssity  or  by  accident  "  (Morris).  So 
common  is  this  occurrence,  indeed,  that  Howard  Kelly  advises  cathe- 
terization of  the  ureters  (that  they  may  be  readily  recognized)  as  a 
preliminary  to  every  hysterectomy.  Discussicm  of  these  preventive 
measures  we  leave  to  the  gynecologist,  with  the  assurance  that  a  matur- 
ing experience  will  s<^rve  to  reduce  the  numlx^r  of  accidental  wounds  of 
the  uriiter,  which  thus  far  has  seemed  to  wax  rather  than  to  wane. 


>  *'Surg.  Dis.  of  the  Kidneys  and  Ureter,"  London,  1900,  ii,  332. 

»  Med.  Record,  1901. 
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Symptoms. — 1.  If  the  ureter  is  tied  off  or  otherwise  oecliided  the 
kidney,  after  going  tlirough  a  preliminary  period  of  congestion  and 
slight  dilatation,  atrophies  without  dilatation.  In  such  a  case,  if  the 
opposite  kidney  is  normal,  the  accident  may  never  be  recognized.  On 
the  other  hand,  even  if  both  ureters  are  tied  off,  the  complete  anuria 
which  results  is  symptomless  up  to.  the  last  moment,  like  calculous 
anuria. 

2.  If  the  ureter  is  divided  and  the  accident  passes  unrecognized,  the 
position  of  the  wound  is  usually  such  that  the  urine  discharges  into 
the  vagina  and  a  utero-vaginal  fistula  remains  to  be  dealt  with. 

3.  If  the  wound  is  so  situated  that  the  urine  is  extravasated  within 
the  peritoneal  cavity,  it  sets  up  peritonitis,  immediate  and  general  if 
the  urine  is  bacterial,  remote  and  localized  if  the  urine  is  clean.  The 
source  of  the  infection  is  suspected  only  when  urine  is  discovered  in 
the  discharge. 

Treatment. — In  the  early  days  of  pelvic  surgery  nephrectomy  was  the 
only  alternative  offered  to  those  women  who  were  left  with  uretero- 
vaginal  fistula*  after  hysterectomy.  But  in  1886  Schopf,  Fritsch,  and 
Tauffer  (twice)  each  recognized  at  the  time  of  operation  that  he  had 
divided  the  ureter  and  proceeded  to  sew  the  ends  together.  Thus  began 
the  conservative  surgery  of  the  ureter,  and  thus  from  the  mishaps  of 
gynecology  has  arisen  the  most  brilliant  conservative  achievement  of  uri- 
nary surgery,  the  preservation  of  the  healthy  kidney  whose  duct  has  been 
severed. 

The  modern  treatment  consists  of  ureteral  anastomosis,  or,  if  that 
is  im]x»ssible,  nephrostomy  if  the  condition  of  the  opposite  kidney  is 
indetermined ;  nephrectomy  if  it  is  known  to  be  adequate. 


CHAPTER   LIV 
WOUNDS  AND  RUPTURES   OF  THE  BLADDER  AND  URETHRA 

WOUNDS    OF  THE    BLADDER 

Wounds  of  the  bladder  are  not  common,  since  the  position  of  the 
organ  protects  it  from  ordinary  accidents,  inclosed  as  it  is,  when  in  a 
state  of  relaxation,  by  the  bony  pelvis.  Excepting  the  violence  done  by 
instniments  in  lithotomy,  possibly  in  lithotrity,  or  during  other  opera- 
tions, the  bladder  is  but  little  liable  to  injury  except  when  overdistended. 
It  may  be  perforated  by  a  fragment  of  bone  in  fracture  of  the  pelvis. 
Rising  above  the  symphysis  pubis  it  becomes  exposed  to  incised,  punc- 
tured, and  gimshot  wounds.  Wounds  of  tlie  bladder  are  exceedingly 
dangerous  to  life  without  being  necessarily  fatal.  Bullets  and  frag- 
ments of  shell  have  entered  the  bladder  without  producing  fatal  con- 
sequences,^ and  there  formed  nuclei  for  calculus,  as  have  also  portions 
of  bone.  Surgical  wounds  aside,  Bartels  ^  was  unable  to  find  among 
405  reported  wounds  of  the  bladder  any  incised  wound.  Lacerations  of 
the  bladder  not  communicating  with  the  external  wound  are,  clinically, 
ruptures. 

S3rmptoms  and  Prognosis — The  symptoms  of  wounds  of  the  bladder 
are  comparable  to  those  of  rupture  (plus  an  external  wound).  The 
proffjwsis  depends  upon  the  presence  and  severity  of  the  com])licati()ns, 
the  availability  of  surgical  assistance,  and  the  ])osition  of  the  rupture, 
w^hether  it  is  intra|X3ritoneal  or  extraperitoneal.  Bartels  collected  l^Jl 
cases  of  intra|x»rit(>neal  wcmnds,  of  which  only  1  survived,  while  of  373 
extraperitoneal  wounds  only  85  died. 

These  statistics  belong  to  the  preantiseptic  period. 

Evans  and  Fowler  ^  have  collected  25  cases  reported  since  1877,  of 
which  7  were  intraperitoneal  injuries  with  2  deaths,  and  18  extra]K»ri- 
toneal  with  2  deaths. 

*  I  have  recorded  in  the  New  York  Journal  of  Medicine^  May,  1865,  the  case  of  an 
adult  whose  bladder  was  perforated  by  a  bullet  during  the  New  York  riots  in  July, 
1863,  terminating  in  complete  recovery. — Van  Buren. 

^Arch.f.  klin.  Chir.,  1877,  xxii,  519,  715. 

^Ann,  Surg.,  1905,  xlii,  215. 
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Treatment. —  Tlio  IrpJitinoiit  is  imiiu^Jiiito  iticisinn,  snrun/  <>f  tho  hUid- 
dor»  and  jtackniix  of  tlit*  cwlpniiil  wnnncl  lo  ^nwL'iit  iiiftrtion  ami  8ec- 
oudary  infiltriitif»iL  NHtliint!:  less  tlum  tins  <'oii|d  h-  ox|Kvtcd  to  save  a 
patient  with  an  iii1ni)K*rit< ureal  wcouid  oi  hh  Idaddrr,  and  extrajjeri- 
toneal  injuries  are  eertainly  In^st  treated  in  tliis  way.  But  if  the  ease 
is  not  seen  nntil  iniiltratinu  lias  set  in,  wide  iiieisions,  irrigation,  and 
drainage  are  necessary. 


RUPTURE    OF   THE    BLADDER 

A  bladder,  when  overtlistended  hy  nrine,  niay  be  rnjitnTed  by  ex- 
ternal violeiiee,  and  tliis  e8[>eeiidiy  if  it  Iw^  atro|iliipd  or  thinned  by  dis- 
eas^e,  nlec*ration,  or  otherwise;  or  the  aeeident  may  fR*easitmally  hajijien 
by  the  aeenniidation  of  nrine  ahme  wiHnmt  any  reeojt^iizable  external 
viuleneey  as  in  ease  of  strietiire.  Sneli  a  8]jontaneons  rn]itnre  h  nn- 
doubte(!ly  attribntabb*  to  niiiseular  contraetion. 

Among  tlie  exciting  trannuitie  eanses^,  falls,  blows,  and  ernsbing  in- 
jurieSj  with  or  witht>iit  fraetnre  of  tbt*  pelvis,  or  even  appreciable  injury 
to  the  «oft  parts,  may  lie  mentioned.  The  patient  is  nsnally  intoxicated 
at  the  time  of  injury,  the  aleolml  pn^disposing  him'to  rupture  of  the 
bladder  in  a  tbret  fold  way — viz.,  by  euusing  the  bladder  to  till  ra]iidly, 
by  obtnnding  its  sensilnlity,  and  by  facilitating  the  injury.  Tbe  rup- 
ture may  be  intraperitoneal  c»r  extra] K*ritoneaL 

Sfthperiioncal  rujdiire,  in  wdjieli  the  fundus  of  tbe  bladder  is  torn 
witliont  lacerating  tbe  {)eritonenm,  need  not  be  dis^tinguislied,  for  it 
either  remains  extraperitoneal  or  becomes  intrajxTitonral. 

IntraperitoHral  rHphfir  h  tbe  more  frequent  variety.  It  is  caused 
by  a  blow  upjn  the  byj^ogastriuui  bursting  tbe  <lislended  organ  as  a  blow 
bursts  a  paper  bag.  There  are  oft(*n  no  asso<nated  lesions.  It  has  been 
surmised  that  the  fimdus  yitdds  to  tbe  distending  force  not  throngh  any 
weakness  of  the  bbuhler  wall  at  that  ptdnt,  Imt  l«.M"ans<>  tbe  intestines  give 
way  lx'ft»re  it,  %vliile  1h:*1ow  tbe  bladder  is  supported  by  the  bony  jn^vis. 

ExlraptriloHt'al  niplure  is  almost  always  assiH-ialed  with  fracture  of 
tlie  I  Mid  vis. 

Mitchell  ^  has  collected  JtO  cases,  of  whieb  I'SO  per  cent  oeenrred  on 
tbe  anterior  surface,  and  most  of  the  others  alMmt  the  neck.  Uujjtnre  of 
the  sides  or  base  is  commonly  intraix^ritoneal. 

Rufjture  of  the  empty  bbulder  is  extremely  rare,  always  extraperi- 
toneal, and  due  to  fracture  of  the  pelvis. 

Rupture  of  the  bladder  frr»m  ovcrdistenti<m  preliminary  to  cys- 
totomy lias  been  reported  10  times.-  This  aeeidenr  is  always  avoided  if 
the  liladder  is  distended  afler  incision  of  the  jiarictes. 


I 
I 

I 

I 


» jlnn.  Surg.,  1898,  xxvii,  161. 


i 


*  Horwitz,  Ann,  Surg.,  December,  1905* 
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Besnlts. — Peritonitis  is  the  almost  inevitable  outcome  of  intraperi- 
toneal rupture.  As  a  rule,  the  urine  is  infecrted  and  the  peritonitis  im- 
mediate. But  if  the  urine  is  aseptic  this  jxjritonitis  may  be  delayed 
several  days ;  may  even  fail  to  appear  altogether  if  the  amount  of  urine 
extravasated  be  small. 

Kxtraperitoneal  rupture  results  in  cellulitis  and  suppuration  about 
the  bladder.    Peritonitis  may  result  as  a  secondary  complication. 

Complications. — Fracture  of  the  pelvis  can  scarcely  be  termed  a  com- 
plication of  rupture  of  the  bladder.  The  bladder  lesion  is  the  complica- 
tion, since  it  results  from  the  disintegration  of  the  pelvic  ring.  In  such 
cases  the  bladder  rupture  is  usually  extraperitoneal. 

Rupture  of  the  membranous  urethra  is  sometimes  associated  with 
rupture  of  the  bladder  as  a  complication  of  pelvic  fracture. 

Symptoms — AH  the  symptoms  of  rupture  of  the  bladder  may  be  ab- 
sent in  a  given  case,  or  obscured  by  symptoms  due  to  other  injuries. 

The  symptoms  of  a  classical  case  have  been  well  summarized  by  Bes- 
ley,^  as  follows: 

1.  At  the  time  of  tlie  injury  there  is  immediate  severe  pain  in  the  ab- 
domen, and  sometimes  a  distinct  sense  of  something  tearing  or  giving  way. 
This  is  described  by  the  patient  as  being  in  the  lower  part  of  the  abdomen, 
or  oc*casionally  referred  to  the  region  of  the  lieart.  The  severe  pain  felt 
at  the  outset  is  usually  continuous.  Marked  symptoms  and  signs  of  col- 
lapse are  quite  constantly  found.  .  .  . 

2.  The  patient  is  unable  to  walk,  or  walks  with  great  difficulty.  Rec- 
ords of  cases  show  tliis  to  be  an  almost  constant  condition. 

3.  One  of  tlie  most  prominent  and  constantly  present  symptoms  is  the 
strong  desire,  accompanied  with  an  inability,  to  void  urine.  A  few  drops 
of  blood  or  bloody  urine  usually  passes  from  the  uretlira.  Not  infrequently, 
however,  the  patients  are  able  to  void  urine  in  either  an  extraperitoneal  or 
an  intraperitoneal  rupture.  Bloody  urine  was  a  marked  sign  in  every  case 
of  this  report. 

4.  The  subsequent  course  of  the  disease  and  the  symptoms  depend  upon 
the  location  of  the  rupture  and  the  direction  of  the  extravasation. 

If  the  tear  is  intraperitoneal,  the  course  will  he  that  of  a  peritonitis 
with  obsti])ation,  vomiting,  and  high  pulse  and  temperature.  It  must 
be  borne  in  mind  that  the  tem|>erature  curve  is  only  one  item,  and  the 
presence  or  absence  of  fever  is  not  absolutely  diagnostic  for  or  against  a 
peritonitis. 

When  the  rupture  is  extraperitoneal,  the  syTnj)tonis  are  those  due  to  an 
extravasation  of  the  urine  into  the  tissues,  giving  rise  to  the  absorption  of 
the  poisonous  properties  of  the  urine  and  the  toxins  of  the  accompanying 
suppuration. 


'  Surgery,  Gyn.,  and  ObsteL,  1907,  iv,  5X4. 


r»7ti     worxns  and  ruptures  uf  the  bladder  and  urethha. 

Tlief=t*  s}iii|>toiius  nro  iliose  of  scpr^i^,  witli  tliiHs.  high  piilt^e,  irregul 
14:^11  pera hire  uurvt%  lieafliiche,  ami  gastro-intL"t*tinaI  dij^turbHiRrt?. 


Siagnosis. — Itiipturci  of  tlie  liladder  niiiy  he  siispi'tiH]  whrn  a  pa- 
tinit  has  nn-i^ivt*!  a  euntiision  nf  tho  liypog;tstriimi  or  a  fracture  of  the 
pelvis  ami  fliereafter  either  ]ui8K4's  hloodv  urine  fir  nn  urine  at  all;  when 


ilxnit 


n  |mtient  in  ahTiJKine  stniior  ^hovvs  imdne  rigid ity  and  tenflerness  al 
the  hypogasrriuin  and  ratheti-risni  drawn  iio  urine  or  bloody  urine;  when 
a  jiatient  known  to  sutler  from  a  grave  liladdcr  lesion  coinplaimj  of  sud- 
den severe  liy|wigastri(*  pain  and  thereafter  strives  in  vain  to  tirimitc; 
wlieii  tliere  is  fraeture  of  the  pelvis  and  rupture  of  the  uretlira. 

The  diagnosiH  is  verified  by  a  study  of  the  syniptoina  aide<l  h\  pal- 
pation, urethral  instrumentation,  and,  if  net^ssary,  hy  exploratory  op- 
eration. 

Pidpnlion* — At  the  outset,  jialpaticjii  »»f  the  hyjM>gai^iriuin  reveali? 
rigidity  and  tenderness  (whieh  may,  however,  he  due  to  parietal  eontu* 
sioii).  J^ater  the  space  of  Ivetzias  may  he  tilled  hy  a  doughy  sensitive 
infiltrate  (extra{KTitoneal  rupture)  or  the  rigiility  and  tenderness  may 
extend  to  tlie  whole  ahdi>men  ( intra peritonPid  rupture). 

If  tile  rupture  is  extraperitoneal  rectal  palpation  may  reveal  ten- 
dernesg  and  infiltration. 

CfiUHfrrlsni. — The  eatheter  usually  withdraws  a  little  Idoody  urine. 
Exeeptionally  a  large  amount  of  urine  is  obtained  tluit  sh<Avs  hhiod  ordy 
to  the  niieroscojM?. 

If  eatheterisui  is  impossilde  liecaiise  of  ruptured  urethra,  immediate 
j)erineal  set*tion  should  ta^  t>tTf armed. 

lujiefiim  r(;*'^?f.-^lDJc^*tion  of  air  may  iueroase  the  shoek^  and  is 
therefore  eondemned. 

Injeetion  of  a  measured  quantity  of  salt  solution,  to  see  whether  it 
all  returns,  may  he  employed  in  dofihtful  gnbacnte  eases;  but  this  test 
is  far  frfun  infallilile.  If  the  rupture  is  small  or  valvelike  all  the  fluid 
may  return. 

Moreover,  the  surgeon  should  lie  prepared  to  follow  up  the  exanii na- 
tion hy  immediale  niieration  if  rupture  is  disei^vered,  sinee  this  instru- 
mentation is  eak'ulated  to  spread  urine  and  infection  hroadcai»t  througli- 
cntt  tlie  peritoneum  or  the  cellular  tissues, 

TIenee,  recent  writers  follow^  Alexander  '  in  eondeniniug  this  test  in 
aeute  cases. 

Ej'ploratonj  0;>rm^ton. — If  there  is  still  doubt,  tlie  abdomen  should 
lx>  ojiened  in  the  median  line,  the  space  of  Ketzius  ex]>Iored,  and  the 
]>eriloneuni  then  ojjeneth  Keeto-ahduminal  p!d|>atioii  then  dotrHs  an\ 
intiltratiou  alwmt  tlie  hase  of  the  hhidder. 
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Treatment  of  Bnpture. — Wlien  the  diagnosis  is  established  there  is 
no  treatment  other  than  immediate  operation;  when  it  is  in  doubt  an 
exploratory  ojxjration  affords  the  quickest  and  surest  means  of  reaching 
a  conclusion  that  must  be  reached  quickly  if  at  all.  The  only  contra- 
indications to  operation  are  shock  and  grave  visceral  injuries,  and  if  an 
infusion  of  salt  solution  improves  the  general  condition  the  operation 
should  be  performed  even  in  shock. 

The  first  incision  should  o])en  the  peritoneal  cavity  through  the 
median  line.  If  an  intrai)eritoneal  tear  is  encountered,  it  is  closed  over 
with  a  layer  of  Lembert  sutures  in  the  bladder  wall,  and  another  in  the 
peritoneum.  All  accumulations  of  fluid  are  then  gently  mopped  up, 
and  the  whole  lower  part  of  the  peritoneal  cavity  is  copiously  irrigated 
with  salt  solution.  Meanwhile  the  strength  of  the  suture  line  is  tested 
by  filling  the  bladder  with  salt  solution.  If  any  escapes,  the  leaky 
portion  of  the  wound  is  protected  by  additional  sutures.  This  test 
is  most  essential.  In  4  cases  mentioned  by  Walsham  ^  the  cause 
of  death  was  leakage  through  the  sutured  bladder  wound.  The  ab- 
dominal wound  is  then  closed  with  a  single  wick  of  gauze  running  to 
the  ix)int  of  rupture.  A  catheter  is  tied  into  the  bladder  until  the  sev- 
enth day. 

If  the  peritoneum  proves  to  be  untorn,  the  abdominal  w^ound  is  closed 
and  the  bladder  opened  through  a  small  suprapubic  incision.  If 
the  hole  in  the  bladder  is  found  presenting,  it  is  sutured,  tested,  and 
the  external  wound  drained.  But  if  the  rupture  is  situated  at  the  blad- 
der neck  or  at  some  other  inaccessible  point,  it  may  be  treated  by  suture 
or  left  untouched,  and  drainage  may  be  established  through  the  ab- 
dominal wall  and  the  urethra  or  the  perineum. 

Prognosis. — Among  Mitchell's  90  eases  of  extraperitoneal  rupture 
of  the  bladder  37  were  operated  upon  and  24  of  these  died  (G4.9  i)er 
cent)  ;  w^hile  of  the  53  treated  expectantly  51  died  (00.2  per  cent). 
Sieur  -  collected  34  cases  of  intra|)eritoneal  rupture,  all  operated  upon, 
with  the  following  results : 


Ofkration. 

Cases. 

C'uro<l. 

Died. 

Mortality. 

Within  12  hours 

13 
10 
11 

34 

8 

3 
3 

14 

5 
7 

8 

38 . 4  per  cent. 

12  to  24  hours 

70 

24  to  62  hours 

72.7 

Total 

20 

58.8 

Without  o|ieration  practically  all  would  have  died. 
These  statistics  encourage  early  o|)eration  so  markedly  as  to  call  for 
no  comment.     Doubtless  th(^  rehitivc^ly  low  ]K)stoperative  mortality  of 


»  Univ.  Med.  Jour.,  1895,  iii,  200. 


'  Archiv  gen,  de  nud.,  1894,  i,  129. 
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intra |x'ritoin>al  (5*S.5  |kt  cc^nO/''  as  coiiiparotl  to  cxtraprTitonoal  rupture 
(MM  per  t'ont),  niay  lit*  due  tt*  tlie  fact  tliat  tho  iniiiiediate  gravity  uf 
the  |>eritcmtuil  va^vs  enforcers  curly  ii|xM*ation»  while  the  slower  progress 
of  extrajx^ritoneul  nipl urea  encourage  ill-advised  delay. 


WOUNDS    OF  THE    URETHRA 

The  urethra  may  be  wounded  hy  traumatism  from  within  or  from 
without.     External  wnuncLs  oidy  eonci^rn  us  here.      Internal  woundt*, 
whether  pnKlueed  hy  fn  reign  hod  ies,  hy  iTistrumentatinn,r»rhy  ititernal  ure-_ 
throh>un\  find  mnre  a[i|)rf>priale  exijositiuti  under  their  re8|M*etive  titles* 

Punctured  Woxinds. — Tho  jirognosia  of  a  punctured  wound  of  the 
urethra  is  geiiendly  gnufL  For  jsiiiijde  punetyrcd  wounds  a  single  irri- 
gation of  the  wound  and  the  urethra  willi  an  antineptie  f^olntion  (e.  g., 
permanganate  of  potassiunij  1:4,000),  followed  hy  careful  catheteriza- 
tion for  eaeli  urinary  aet  duriitg  the  tir.st  one  to  three  clay.s^  ehonld  result 
in  a  curc.  If  the  puncture  is  jiierely  tlie  central  point  of  a  laceration  or 
a  contusion  of  the  canal,  the  treatment  must  Ix?  carried  out  as  laid  down 
for  these  conditions.  Couijilicating  suppuration,  infiltration,  or  fistula 
requires  ap]»rn]»riate  treafmevit,  as  iudieiited  helow. 

Incised  Wounds,  — rieau-cut  wmuiuIs  ni*e  very  rare  in  the  |ieri- 
neuui;  they  usually  impliesde  the  [jcnile  urethra,  the  corpus  s[»ongiosuni. 
and  often  some  portir*n  of  the  corpora  cavernnsa.  The  conipliratiofhs  to 
be  feared  are  peritirethritiy  (infiltration  of  urine)  with  prolonged  suj)- 
puration  and  seeonrhny  gangrene,  trail uintie  stricture^  and  fistula. 
Wounds  in  the  scrota!  region  are  most  likely  to  bo  followed  hy  severe 
inflamiuation,  while  obstinate  fistula  is  the  usual  coniplication  of  wounds 
of  tlie  {x^nile  urethra.  The  prognosis  of  stricture,  on  the  other  hand,  de- 
pends on  the  extent  rather  llian  on  the  situation  of  the  kvsion.  Stricture 
does  not  follow  longitudinal  wounds  of  the  urethra,  but  results  rapidly 
from  any  transverse  or  olOiipie  wound.  When  the  anterior  urethra  is 
complelely  severed,  the  cut  ends  retract  within  the  corpus  sixmgiosuni  to 
such  an  extent  that  it  may  he  difficult  to  bring  them  together  again. 

Treatment — luiriiediafe  suture  is  the  first  indication.  It  may  usu- 
ally he  fjerformed  under  local  anesthesia.  If  the  gaping  is  slight,  satis- 
factory approximation  may  l)e  obtained  by  silk  sutures  jnserted  into  the 
skin,  the  cor|ms  cavt-rnosum,  and  the  di^^p^r  part  r>f  the  mucous  mem- 
brane without  touching  the  cjiithelial  surface,  the  w*oun*l  having  been 
cleansed  by  copious  irrigation.  If  the  wound  gaps  widely,  or  the  ure- 
thra is  coinpletely  divided,  buried  catgut  sutures  or  skin-grafting  may 
he  employe*!  witli  internnttent  catheterization,  or  the  retained  catheter, 
as  in  rupture  of  the  urethra. 


'  Alexantler  gives  51.1  per  cc*nt,  Wat.»on,  42.2  per  oeat. 
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RUPTURE   OF  THE   URETHRA 

This  includes  all  contused  and  lacerated  wounds  of  the  canal  in- 
flicted from  without,  and  is  by  far  the  most  common  urethral  injury,  the 
lesion  usually  involving  the  bulb,  rarely  the  pendulous,  and  still  more 
rarely  the  posterior  urethra. 

Etiol(^. — 1.  The  pendulous  urethra  is  practically  safe  from  injury 
except  during  erection ;  but  in  that  condition  it  is  liable  not  only  to  ex- 
tensive injury,  as  in  fracture  of  tlie  penis  and  breaking  a  chordee,  but 
also,  as  Guyon  insists,  to  slight  tears  by  bruising  during  coitus — injuries 
which,  though  scarcely  noted  at  the  time,  may  have  dire  consequences. 

2.  Rupture  of  the  bulb  is  usually  the  result  of  direct  violence — fall- 
ing astride  of  a  beam  or  some  such  hard  object  (in  82  per  cent — Kauf- 
mann),  a  kick  upon  the  perineum,  or  the  jolting  of  a  rider  onto  the 
pommel  of  his  saddle. 

3.  The  posterior  urethra  is  torn  only  with  fracture,  dislocation,  or 
severe  strain  of  the  pelvis,  or,  exceptionally,  by  excessive  direct  violence. 
The  membranous  urethra  is  commonly  involved,  being  torn  with  the 
triangular  ligament,  while  the  prostatic  urethra  is  spared  in  all  but  the 
most  extensive  fractures. 

The  mechanism  of  rupture  of  the  bulb  has  provoked  much  dispute. 
When  the  force  is  applied  obliquely,  the  canal  is  crushed  against  the 
ischiopubic  rami ;  when  from  in  front,  as,  for  instance,  in  a  fall  with 
the  body  bent  forward,  the  impact  is  against  the  front  of  the  pubes 
(Oberst,  Terrillon)  ;  while  in  certain  cases,  where  the  force  is  applied 
directly  from  below,  the  urethra  is  probably  torn  at  the  sharp  edge  of 
the  suprapubic  ligament  (Oilier  and  Poncet).  It  is  upon  this  last  fact 
that  differences  of  opinion  persist. 

Pathology. — The  trauma  which  ruptures  the  urethra  generally  spares 
the  surrounding  soft  parts.  As  the  injury  is  usually  the  work  of  a  blunt 
implement,  the  skin  and  the  muscles  are  not  torn,  and  the  superficial 
aspect  is,  frequently  enough,  that  of  a  mere  bruise  or  abrasion. 

The  canal  itself  may  be  merely  bruised,  or  more  or  less  completely 
torn  asunder.  In  the  posterior  urethra  complete  laceration  is  the  rule, 
the  canal  being  broken,  as  it  were,  in  the  grip  of  the  triangular  liga- 
ment. In  the  bulb  complete  laceration  through  part  of  the  circumfer- 
ence of  the  canal  is  the  rule ;  but  the  roof  is  usually  spared — a  point  of 
considerable  importance  in  subsequent  catheterization.  In  the  anterior 
urethra  the  milder  injuries  consist  in  mere  interstitial  hemorrhage  ^ — 
contusion,  as  it  were — of  the  corpus  spongiosum,  with  jx^rhaps  slight 

*  The  possibility  of  this  condition,  a«  well  as  its  clinical  importance,  has  been  wannly 
debated.  Baron  (Presse  rmd.,  181)S,  i,  2r)())  sums  up  the  evidence  at  hand,  and  shows 
that  a  simple  contusion,  without  any  bre^ik  in  the  mucous  membrane,  may  perfectly 
well  be  the  starting-point  for  traumatic  stricture. 
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laot^ratiuns  of  i]\v  huhthis  iiitMnljraue  i^r  «jf  tlio  hlicatli  uf  the  tipjugy 
hotly. 

Symptoms. — The  earJiniil  symptoms  of  injury  to  the  nruthra  are 
pain,  temleniess,  blpcfling,  iuterfertaice  with  urimUiniu  ami  tumefaction. 

Ttie  paifi  is  sharji  ami  oetnirs  at  the  momout  of  ruiiture*  It  may  lie 
tho  only  syinptoin  of  interi^titia!  nipture  due  to  a  jar  to  tho  erect  jienis. 
As  it  abates  rapidly  tlie  patient  niay  pay  but  little  utteuticm  to  it,  though 
even  a  slight  injury  may  lay  the  foundation  for  trauinatie  stricture. 
The  pain  recurs  with  each  act  of  urination  for  a  longer  or  shorter  time^ 
accordine:  to  the  gravity  of  tlie  injury  and  tlie  temi)crament  of  the  per- 
son. 7\'ntfrrticss  exists  primarily  at  the  jjoiiit  «jf  injury  and  later  in  the 
courne  of  inflammation. 

Blcedhifj  froiu  the  meatnirsi  is  a  c»instant  syuiptom.  It  is  keking  only 
in  the  rare  eases  in  which  the  mu(*(>us  meudirao*!  is  uninjured.  It  oerurs 
quite  indei>endent  of  urination  (uretbroiThagia),  its  quantity  not  indi- 
cating the  severity  of  the  k^sion.  The  uul>rokeu  skin  usually  prevents 
external  ({K^riueal)  henmrrluige,  though  a  licnuitoma  of  some  size  is  not 
imusual.  Hematuria  combined  with  urethrorrbagia  indicates  an  injury 
to  tlie  jM)sterior  urethra. 

The  dishuhfutfe  of  urinal  ton  varies  frum  the  he-si  tancy  excited  by 
the  pain  of  the  mibJer  cases  to  complete  retention.  This  latter,  indeed, 
is  the  usual  condition,  an<l  is  due  to  contraction  of  the  lacerated  urethra 
anrl  to  spastu  of  the  cut-otf  muscle,  rarely  to  liematoma  of  the  corpus 
spongiosum.  The  retention,  if  not  specMlily  relieved,  is  intensified  by 
the  congestion  ancl  intlammati<ui  about  the  wound. 

Tutiu'j'miioH .  priuiarily  the  tJTect  ui  heniorrluige,  secondarily  of  uri- 
nary intiltnition  and  sup|Hirationy  follows  the  fascial  spaces.  The  tumor 
after  iujury  to  the  pembdous  urethra  is  usually  a  cirouuisi^-rihed  one 
within  the  corpus  si>ongiosum,  Ivut  !nay  follow  the  course  of  a  {K?rineal 
intiltration  and  extend  throughout  the  scrotum  anc!  {x-nis.  Effusions 
within  the  triungnlar  ligament  are  retained  there  to  form  a  tense  |KTi- 
neal  tumor,  which  nuiy  l)urst  either  forward  ur  backward,  wliile  iujury 
ttj  the  prostatic  uretlira  leads  to  intiltration  of  the  recto-vesical  space* 
(See  Chapter  XX 111). 

Diagnosis* — The  diagnosis  of  the  extent  kA  injury  is  not  easy.  lui- 
mediate  interferen<x'  with  urination^  which  always  follows  complete  rup- 
ture, may  be  caused  by  spasm  or  by  retained  clots.  Catheterization, 
impossible  if  tlnTc  is  complete  rupture,  may  fail  even  in  milder  cases. 
It  is  sufficient,  liowt'ver,  for  pra(!tieul  purjioses,  Xu  diagnose  the  severity 
of  Hie  case  according  to  tlie  symptouis,  as  imlieatcd  lx»low.  Diagnosis 
of  the  (xpsititm  «d*  the  iujury  uiay  be  made  with  a  fair  degrt*e  of  accuraey 
fmui  its  etiology,  the  liK-atiou  of  \\iv  tenderness  and  tumor,  and  the 
prt'St'Utv  or  absoiun^  of  heiuattiria.  IMio  [>res(*uce  nf  orellirorrhagia, 
w^liile  estaltlisbiug  tlit;  existence  of  riqiture  nf  the  urelbra,  does  not  ex- 
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elude  rupture  of  the  bladder ;  but  a  positive  diagnosis  of  the  latter  condi- 
tion is  usually  practicable. 

Course  and  Prognosis — Guyon's  classification  is  convenient  as  offer- 
ing the  most  precise  indications  for  treatment.     It  is  as  follows: 

1.  Mild  injuries  to  the  pendulous  urethra,  in  which  the  trauma  is 
succeeded  by  a  sharp  pain,  slight  bleeding,  and  a  few  painful  urinary 
acts,  are  not  likely  to  be  followed  by  any  serious  consequences,  except 
traumatic  stricture,  which  is  almost  inevitable. 

2.  Moderately  severe  injuries  to  the  pendulous  urethra  are  charac- 
terized by  free  bleeding,  painful  and  impeded  urination,  and  a  hema- 
toma of  some  size.  The  chief  danger  here  lies  in  infiltration  and 
periurethral  sup[)uration. 

3.  In  the  severe  injuries  and  in  most  perineal  cases  complete  reten- 
tion is  the  prominent  symptom.  It  can  rarely  be  relieved  otherwise 
than  by  external  urethrotomy. 

In  any  case  traumatic  stricture  may  be  j)redicted — a  condition  for- 
midable both  in  its  rapidity  of  onset  and  its  rebelliousness  to  treatment. 
(See  Chapter  XXIII.) 

The  mortality  from  rupture  of  the  urethra  is  low.  Terrillon  records 
12  deaths  in  170  cases,  chiefly  from  uremia,  septicemia,  and  hemorrhage. 

Treatment — l.  For  mild  injuries  to  the  ])endulous  urethra  expectant 
treatment  should  1x3  employed.  Ilest  in  bed,  free  purgation,  and  the  in- 
ternal administration  of  hexametliylenamin  should  be  supplemented  by 
injection  twice  a  day  of  3  to  5  c.c.  of  silver-nitrate  solution  (1:  2,000) 
or  protargol  (1:1,000)  into  the  anterior  urethra.  Catheterization  is 
unnecessary  and  absolutely  contra-indicated.  Extravasation  or  suppura- 
tion must  be  met  by  ])rompt  incision.  Three  days  after  the  symptoms 
have  subsided  the  ])aticnt  may  be  pronounces]  free  from  all  dangc^rs  ex- 
cept stricture,  against  which  he  must  be  warned,  and  for  which  treat- 
ment is  to  Ixi  instituted  on  its  ai)])earance.  The  contraction  usually 
begins  within  six  ww^ks  of  the  time  of  injury. 

Perineal  rupture,  however  mild,  demands  immediate  external  sec- 
tion to  avert  deep  resilient  stricture. 

2.  Moderately  severe  anterior  injuries  represent,  in  a  general  way, 
slight  lacerations,  in  which  one  may  Iiojh!  to  avoid  infiltration  by  keep- 
ing the  urethra  cleansed,  as  above,  and  preventing  any  contact  of  the 
urine  with  the  wound.  A  small  (Nos.  7  to  15  French)  rubber  or  el- 
bowed catheter  should  be  introduced  every  six  hours  or  tied  in. 

3.  Perineal  ruptures  and  all  severe  injuries  to  the  pendulous  ure- 
thra call  for  immediate  external  uretlirotoniy  and  suture.  Palliative 
measures,  such  as  snpraj)ul)ic  as|)iratioiu  catheterization,  or  the  retained 
catheter,  cannot  save  the  day.  As|)iration  may  he  ns(»fnl  to  r(»li(*ve  the 
distention  of  the  bladder  and  thus  to  gain  time,  I)ut  the  retained  catheter 
is  worse  than  useless.     It  serves  only  to  invite  infiltration,  while  re- 
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peated  catheterization  is  impossible  as  soon  as  congestion  sets  in.  On 
the  other  hand,  jx>rineal  section  relieves  the  retention  at  once,  while 
suture  of  the  divided  ends  of  the  urethra  affords  the  surest  means  of 
preventing  resilient  traumatic  stricture.  Though  opinions  may  vary 
as  to  whether  stricture  can  be  absolutely  prevented  by  this  operation — 
and  I  believe  that  in  some  cases  it  can — there  can  be  no  doubt  but  that 
the  scar  after  operation  is  far  less  retractile,  and  proves  amenable  to 
treatment  by  sounds. 

URETHRO-RECTAL   FISTULiC 

Urethro-rcctal  fistulas  are  very  rare.  They  commonly  arise  from  the 
prostatic  urethra.  They  are  caused  by  trauma  (catheterization,  pros- 
tatectomy), abscess  of  the  prostate,  tuberculosis,  or  malignant  disease. 
Tubercular  and  cancerous  fistuhc  are  quite  incurable  and  need  not  con- 
cern us.  Traumatic  and  inflannnatory  fistula*,  on  the  other  hand,  com- 
monly recover.  I  cmce  opened  a  prostatic  al)scess  into  the  rectum  only 
to  find  that  it  had  just  burst  into  the  bladder.  The  resultant  fistula 
healed  in  four  weeks.  I  have  thrice  opened  the  rectum  during  pros- 
tatectomy.    Each  time  the  fistula  healed  spontaneously. 

Treatment. — Cases  that  do  not  recover  s|)ontaneously  require  oper- 
ative interference.  Preliminary  cauterization  of  the  fistida  may  be 
tried,  but  success  need  not  be  anticipated  from  such  treatment.  As  a 
preliminary  measure  all  strictures  of  the  urethra  must  be  cured.  What- 
ever operation  is  jxTformed  should  include  division  of  the  sphincter  ani, 
preferably  by  jH)sterior  proctotomy.  By  these  means  the  urethral  and 
rectal  channels  arc  freed  from  all  impediments. 


CHAPTER    LV 
COXGEXTTAL   ABXORMALITIES   OF  THE   URINARY  ORGANS 

ABNORMALITIES   OF  THE   KIDNEY 

The  abnormalities  of  the  kidney  are  either — 

1.  Abnormalities  of  Form  (Congenital  Malformations). 

2.  Abnormalities  of  Number,  or 

3.  Abnormalities  of  Position  (Misplaced  Kidney). 

Since  operations  upon  the  kidney  have  become  so  frequent  each 
variety  has  assumed  a  practical  importance. 

Frequency. — Abnormalities  of  the  kidney  are  very  rare.  Morris  ^ 
has  collected  the  records  of  11,168  portmortem  examinations  at  the  Mid- 
dlesex Hojspital  and  Guy's.  Excluding  movable  kidneys,  16  cases  of 
double  ureter,  and  53  cases  of  acquired  atrophy  and  small  cirrhotic  kid- 
neys, his  cases  may  be  tabulated  thus : 

Congenital  atrophy  (unilateral) 11  cases. 

Fused  kidney 1  case. 

Horseshoe  kidney 16  cases. 

Lobulated  kidney  (4  bilatenil) 9  cases. 

Malformed  kidneys  (1  bilateral) 6  cases. 

Misplaced  kidneys 10  cases. 

About  1  ease  in  211. 

Congenital  Malformations 

Variations  in  the  size  of  tlie  kidney  are  interesting  only  when  they 
amount  to  atroi)hy.  Apart  from  these  malformations,  we  may  consider 
malformations  without  union  and  malforuiations  asscxjiated  with  fusion 
or  union  of  the  two  kidneys. 

Simple  Malformation.— Slight  irregularity  in  the  shape  of  the 
kidney,  a  greater  or  less  persistence  of  fetal  lobulations,  is  not  uncom- 
mon and  has  no  surgical  interest.  Considerable  nuilformation  of  the 
kidney  is  usually  associated  with  dis])lacenient,  and  is  of  interest  in 
the  latter  connection.  Ij(M*ginann  -  states  that  malfonned  kidneys  are 
peculiarly  subject  to  tuberculosis. 

Fusion. —  (See  Abnonnalities  in  Xninl)er.) 


*  "Surgical  Diseases  of  the  Kidney  ami  Ureter,"  VMM,  i,  32. 
^Deutsche  Chir.  von  Billroth  u.  Liickc,  ISIH),  iii,  i,  113. 
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ABJScniMAlJTlES    IN    NUMBEIC 


Morris  rccnc^ilzes  tive  siihvarirUes- — viz.: 

.1.   Siii^k",  or  iiiisyinHM'triral  kiiliu'V,  when  ono  is  eTitiix^ly  uli^^cTifJ 

//.  Siilitary  or  fu^eJ  kidney,  \vht*ii  the  two  kidiiejB  are  intissi'tl  t<i-l 

iretlier* 

C.    I  111  I M^r feet  tleve]o]mieTit,  or  atrophy  of  tlic  kidney, 
J),  Ahseiice  of  IkjIIi  kidneys  (no  eliiiieal  Bi^nilieanee). 
E.  Sii{^K:*rnui!ieriiry  kidneys. 
In  eaeli  of  Hie  tir^t  tliret^  j?nbviirieties  tliere  is  hnt  one  kidney,  yet 
enibryolc>^iea!ly  the  eonilitiiins  differ  widely.     In  class  A  one  kidney  is 
entin*ly  absent :  in  elass  B  Ij^^th  kidneya  are  more  or  less  fully  develofjcdi 
mid  nnitinl ;  in  elass  C  one  kidney  is  never  suffieieotly  deve|i»^»ed  tu  per- 
form its  fimetioTw. 

Single  Kidney* — Single  kidney  is  very  rare.  Morris  has  col- 
leeteil  reef»rds  cjf  10  instances  among  24,542  autopsies.  The  kidney  iaj 
hyjK^rtro|jhied  and  nuiy  lie  sitnated  normally  or  dis|)laeed  downward. 
The  uiH^ter  is  wanting  on  the  op|K)site  siile.  The  absence  i>f  one  kidney 
is  not  neeessarily  a  great  evil,  fnr  Newman  lias  reeorded  17  eases  of 
patients  with  this  abnornudity  living  iKwnnd  tlie  sixtieth  year.  But  it 
is  of  jniramount  iiiqiortanee  slionbl  the  question  of  nephreetomy  arise. 

Fused  Kidney* — Fused   kiflney  may   k*  horHeshot»-sha]x^d,  OJin- 
])k*tely  fust'd,  uv  irregular  in  sbapo.     The  two  latter  forms  are  extremely 

rare.  In  eaeb  the  kidneyj 
has  twn  ureters  running 
frfim  it  into  np|)osite  sitle^^ 
of  the  bladder,  and  may  lie 
situated  normally,  disf>Iaeed 
downward,  or  lying  in  the 
median  line. 

Tiie  horseslioe  kiilney 
(Fig.  ll*i)  is  tlie  most  eom- 
inoii  of  all  renal  abni*rmali- 
ties.  Morris  ntjteil  it  VJ 
times  among  1^,244  anto])- 
sies;  Preindlsberger  *  6 
times  among  lvH4  autop- 
sies; anrj  SfM'in  ^  5  tinu*s 
among  I/O^IO  autojLsles — in  alb  oO  eases  among  21,218  autopsies  (1  in 
707 ).  The  fused  organ  is  made  tip  of  two  fairly  nc^rmal  kidneys  lying 
low  in  the  loin,  and  nir>re  or  less  intimately  united  by  a  band  of  renal 


Fio.  113, — HniisF.SHnE  KroNTTT. 


*  tl^Vn.  kh'fi,  Rundschau,  lOOl,  xv.  1!I7,  215. 
'Qni>U'<l  by  liergmarin,  ajK  cit.^  p.  117. 
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tissue  running  across  tlie  median  line  and  eonneeting  tlu»  lower  poles  of 
the  two  organs.  (In  one  of  Soc*in's  and  one  of  Preindlslxjrger's  cases 
the  n|)i)er  |)ole8  are  united  instead  of  the  lower  ones.)  I'he  great  vessels 
habitually  lie  behind  the  central  mass,  while,  as  a  rule,  the  ureters 
descend  in  front  of  it.  There  are  usually  two  separate  and  normal 
pelves  and  ureters,  but  ureteral  and  vascular  abnormalities  often  occur. 
Since  the  possibility  of  partial  nephrectomy  has  become  generally  recog- 
nized, the  horseshoe  kidney  has  lost  its  terrors.  A  contemplated 
nephrectomy  need  not  be  abandoned  if  this  condition  is  encountered. 
Resection  of  the  affected  half  of  the  organ  may  be  performed,  although, 
of  course,  the  other  half  must  be  spared. 

Atrophy  of  the  Kidney. — Atrophy  of  one  kidney  may  be  con- 
genital or  acquired.  Congenital  atrophy  is  infrequent,  while  acquired 
atrophy,  the  result  of  interstitial  nephritis  or  of  ureteral  obstruction,  is 
common.  The  existence  of  this  condition  enforces  the  rule,  Never  per- 
form nephrectomy  unless  you  are  sure  that  the  opposite  hidney  is  present 
and  functionating  (p.  91). 

Supemiunerary  Kidney. — Su])ernumerary  kidneys  are  most  un- 
common. Morris  records  3  cases,  of  which  2  were  examples  of  small 
accessory  organs  lying  near  one  of  the  kidneys.  The  third  case,  re- 
ported by  Watson  Cheyne,^  is  unique  in  that  the  sut)ernumerary  kidney 
lay  at  the  pelvic  brim  and  was  found  during  a  laparotomy. 

Misplaced  Kidney 

A  misplaced  kidney  is  by  no  means  a  movable  or  floating  kidney  (p. 
488),  though  the  two  conditions  may  coexist.  A  fused  kidney  is  usually 
misplaced,  a  mis])laced  kidney  often  missha]X»n.  Usually  only  one  kid- 
ney is  affected.  Tlie  misplaced  organ  commonly  lies  near  the  sacro- 
iliac synchondrosis,  exceptionally  in  the  true  pelvis  or  the  opposite  loin. 
The  condititm  is  usually  congt^nital,  though  a  movable  kidney  may  be- 
come fixed  in  an  abnormal  ])osition. 

The  clinical  features  of  misplaced  kidneys  are:  (a)  the  danger  of 
mistaking  them  for  abdominal  tumors,  and  (b)  the  painful  and  patho- 
logical effects  of  pressure  upon  the  misplaced  organ  itself  as  well  as  upon 
the  adjoining  organs.  Ilochenegg  -  records  1)  nephrectomies  for  this 
condition. 

URETERAL  ANOMALIES 

Anomalies  of  Number.— \'ariations  in  the  number  of  the  ure- 
ters are  attributable  to  anomalies  in  the  kidneys.  Thus,  when  one  kid- 
ney is  absent  its  ureter  is  missing  as  well.     A  fused  kidney,  however. 


>  Lancet,  1890,  i,  215.  »  Wien.  klin.  Wochenschr.,  IIXK),  xiii,  4. 
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e<»rrjaHHily  Iuih  twn  <lisrin(*t  pclv^'s  iiml  iin*ters.  Whrii  jj  ki^lnoy  liajs  fWf» 
or  inoiv  ^efniraU*  |)t*!ves  the  iiretors  nrv  eorrcsiHJinlingly  iii<?reaiu*(l  in 
ijHTiilwr,  'riiese  lunlliplc  iireUT.s  usually  bci-otno  fused  in  the  njiper 
part  iif  their  coiirne.  If  they  reuiaiu  j^eivarate  until  they  reaeh  the  hVdi]- 
<h\\  \hvy  U^riuiuate  hy  two  distinet  orifices  pla*'eJ  clo^  together.  Tht- 
ureter  that  arises  fnjui  the  lower  pole  of  the  kidney  ternunates  normally 
at  the  angle  of  the  tri|!:one.  That  whieh  originates  in  the  iip[x?r  pole 
crosses  behind  its  fellow  and  terminates  below  it,  abnormally* 
Thus  the  ureter  may  Ixi — 

1,  Donble  ill  its  iipix:*r  part  (most  common  type). 

2.  l)nnl»le  in  its  lower  part  (alleged  by  Kapsammer,  denied  by 
Albarran ). 

-I.    Ihiuble  thrniigliout. 

Anomalous  Point  of  Origin.— When  a  ureter  rises  from  any 
but  the  most  dependent  point  in  the  renal  pelvis  it  may  so  interfere  with 
the  outtluw  of  urine  as  to  ruu^e  Iiydrooephrosis  (p.  50f)). 

Anomalous  Inaplantation*—Tlie  ureter  nuty  empty  into  the  ure- 
thra, the  rectunij  or  the  seminal  passages  (or  the  vagina  in  the  fenudeJ* 
Sii»*h  oasf^s  are  rare.  The  snl>jeet  is  discussed  by  Benekhiser  '  and 
Olshiuisen.- 

Dilatation  of  the  Lower  End  of  the  JJrBtBr.—{Infravemcal 
Urcicml  C^/si ). — This  rare  erudition  is  due  to  constriction  nf  the  vesical 
orilice  of  the  ureter.  Stricture  at  this  point  causes  a  back  pressure 
Unit  is  chiefly  felt  in  that  part  of  the  ureter  which  underlies  the  vesical 
mucous  nicnd>rane.  The  ureteral  wall  gradually  stretches  at  this  point 
until  there  is  a  large  cyst  projecting  into  the  bladder.  Hydronephrosis 
may  result.  The  cyst  may  grow  large  enough  to  obstruct  the  urethra, 
or  even,  in  the  fenuile,  to  protrude  from  the  meatus  (prolapse 
iif  the  vesieal  mucous  nu^mbraiie).  On  the  other  hand,  the  pouch 
may  become  inverteij  into  rhe  ureter  (I>eb>re).  Knglisch  has  collected 
23  eases  of  sncli  cysts,  in  7  of  which  ttie  ureter  teruiinated  in  an  al> 
noruial  liK'ality. 

('oHiftitttnl  .sfrirturr  occurs  at  the  lower  end  of  tlie  ureter.  It  causes 
the  comiitidu  just  descrilKnl. 

Angulation. — Kinking  ^if  the  ureter  <>ver  a  branch  of  the  renal 
artery  nr  vein  prfd*ably  oei-urs  only  as  tlie  result  *»f  nephroptodia. 
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CONGENITAL    ANOMALIES    OF   THE    BLADDER 

Douhlv  bltjtlder,  a  condition  in  whieh  the  bladder  is  either  divide 
into  lateral  halves  by  a  central  partition,  or  gives  off  one  or  two  large 
lateral  cavities,  or  h  divided  by  a  transverse  partition,  is  very  rare.    The 


'  ZtiUchf.f,  Gdt.  u.  Gun.,  1899,  xJi,  413. 


» Md.,  18^,  xli\  423. 
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anomaly  is  a  curious  one  and  has  certain  clinical  significance  in  that  it 
may  give  rise  to  troubles  similar  to  those  caused  by  acquired  diverticula, 
with  which,  indeed,  it  is  often  confused.  Absence  of  the  bladder  is  also 
very  rare. 

Exstrophy  of  the  Bladder 

Exstrophy  or  extroversion  of  the  bladder  (ectopia  vesicse)  is  far 
more  common  in  the  male  than' in  the  female.  Thus,  of  the  49  cases  col- 
lected by  Pousson,*  37  were  men  and  12  women.  In  the  female  it  is  of 
less  importance,  as  it  may  be  more  easily  concealed,  and  does  not  prevent 
jx^rformance  of  the  sexual  act.  Cases  of  pregnancy  and  successful  de- 
livery at  term  are  recorded. 

The  deformity  is  an  arrest  of  development  in  the  median  line  anal- 
ogous to  harelip,  and  is  found  in  different  degrees.  In  a  type  case  the 
lower  part  of  the  front  wall  of  the  abdomen  and  the  front  wall  of  the 
bladder  are  absent.  The  pubic  bones  are  more  or  less  widely  separated 
from  one  another,  their  ends  being  united  by  a  strong  band  of  fibrous 
tissue.  The  posterior  wall  of  the  bladder,  pressed  out  by  the  intestines, 
forms  a  mottled,  red,  tomatolike  tumor,  occupying  the  position  of  the 
symphysis  pubis.  Inguinal  hernia  of  one  or  both  sides  is  not  uncom- 
monly present,  either  partial  or  extending  down  into  the  scrotum,  which 
is  usually  normal,  containing  the  testicles.  The  penis  is  rudimentary, 
and  affected  by  complete  epispadias.  The  ureters  are  sometimes  greatly 
dilated,  forming,  as  it  were,  rudimentary  bladders.  The  pathology  and 
etiology  are  given  in  detail  by  Connell.^ 

The  above  description  applies  to  a  type  case.  There  may  be  varia- 
tions in  the  absence  of  hernia^  in  a  normal  union  of  the  pubic  bones,  in 
the  amount  of  the  protrusion,  etc.  Ordinarily  in  the  adult  the  mass 
reaches  the  size  of  the  palm  of  the  hand.  With  complete  exstrophy 
there  is  also  always  comi)lete  epispadias.  A  condition  analogous  to 
exstrophy  may  exist  where  the  bony  union  of  the  pelvis  is  lacking,  but 
the  anterior  walls  of  the  abdomen  and  bladder  are  perfect.  Here  there 
is  a  sort  of  hernia  of  the  bladder  forward.  In  such  cases  there  is  always 
some  malformation  of  the  external  organs  of  generation. 

In  exstrophy  of  the  bladder  the  patient's  condition  is  miserable  in- 
deed. The  mucous  membrane  covering  the  protruded  posterior  wall  of 
the  everted  bladder  is  inflamed,  thickened,  ulcerated,  and  covered  by 
decomposing  stringy  mucus,  the  whole  bathed  in  ammoniacal  urine. 

The  integimient  of  the  abdomen  and  thighs  becomes  excoriated  and 
inflamed.  The  friction  of  garments  in  walking  only  serves  to  aggravate 
the  existing  difticulties,  and  the  sufferer  is  in  a  truly  ])itiable  condition. 


'  Guyon's  Annales,  1888,  vi,  94,  155,  244,  337,  409,  471,  536,  615. 

^Jour.  Am.  Med.  Assoc^  1901,  xxxvi,  637. 
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By  pressin^^  back  the  int!annMl  liladder  a  srnnll  prostate  is  exp<i«?d, 
lying  lit  the  angle*  of  \Uv  |x*nis  ami  tlio  vei^iral  tumor,  and  iijx>n  it  the 
venmiontatnim  and  the  ejaculatory  dnets  may  1m3  plainly  Heeru  The^so 
patients  have  erotic  fancies  and  seminal  pniissions,  but  they  are  incapa- 
ble  of  full  ere<'ti(>n  or  r>f  jierftH't  sexual  inrert'ourse. 

llie  p(»ssibi!ity  of  years  of  snoli  s<*vere  ve.^ical  etitarrh  without  any 
ascending  infection  of  tlie  kidney  enforcers  the  lessitn  I  bat  the  ureteral 
spliineters  are  tlie  true  guardians  of  the  kidneys,  and  that  ast^ndiiig  in- 
fection do(^s  nc»t  iiccnr  unless  these  {xirtals  aiT  forced  by  the  buck  pr^ij- 
snre  of  urinary  retention.  Yet  in  the  lung  rnn  the  inilauuuation  i>f  the 
exstrnpbicii  bla<lder  dcx^s  extend  u]i  the  nreters  to  the  kidneys  and  the 
patient  thus  n.snally  meets  his  deatli. 

Treatment. — Palliaiive  Inaimtnt  consists  in  wearing  an  appropriate 
urinal.  No  nrinal  can  be  well  arranged  for  an  infant  or  a  yoniig  child^ 
and  at  this  time  vaselin,  hot  water,  and  dusting  jKAvder  are  oiir  only 

arms  against  the  disease.  In  later  life 
Earle's  or  Collin's  urinal  nniy  l>e  worn. 
These  consist  of  a  metallic  shield,  prefer- 
ably of  silver,  sntbciently  Indged  to  contain 
the  protruding  vesical  wall  witliont  coming 
into  contact  with  it.  The  edge  ia  rounded 
off  so  as  to  make  for  itself,  by  pressure,  a 
deep  groove  aronnd  tlje  ve^sical  tumor. 
From  the  lower  part,  wbieli  is  Blightly  beb 
lied  downward,  extends  a  tube  U]kjti  which 
is  titled  a  long;  flat  rnl>lH'r  bag,  to  Ix*  worn 
strapped  to  the  thigh,  and  to  serve  HS  a 
reser%'oir  for  tlie  urine  (Fig.  114). 

The  I  Hit  torn  of  the  bag  terminates  in  a 

metallic  scre%v,   which  can   1m?  Tcmoved  to 

allow  the  urine  to  drain  off.     The  iDetallic 

Fia.  114.  shield   aliove  is  held   in   place  by  a  truss, 

which  serves  at  the  same  time  to  retain  any 

hernial  projections  in  the  groin.     Thc^  Instrnnient  may  be  kept  clean  by 

a  weak  solution  of  furmalin. 

Choice  of  Treatment, — Palliative  treatment  is  ahvays  unsatisfac- 
tory, yet  it  may  lx>  employed  by  those  wln>  object  U>  operation,  for  ojier- 
ative  treatment  is  almost  equally  nnsatisfactory.  We  still  await  the 
genius  who  shall  give  ns  a  reasonably  safe  and  certain  cure  for  this  am- 
dition.  Most  of  the  autophistic  met  bods  are  safe,  but  their  resnlts  are 
scarcely  wortli  the  having.  Maydl's  o{)eratioTi  does  not  give  nuicb  liefter 
results.  If  the  patient  is  cured  by  this  operation  he  holds  his  urine 
from  four  to  six  hours,  a  result  boaste<l  by  no  otlier  prorvdure.  Yet  the 
operation  is  a  serious  one.     Its  13  jier  cent  rejiorted  mortality  is  prob- 


I 
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ably  an  underestimate.  It  is  impossible  yet  to  judge  how  long  the  kid- 
neys will  withstand  infection.  But,  such  as  it  is,  Maydl's  (or  Peters's) 
operation  is  the  best  we  have. 

After  the  urinary  stream  has  thus  been  diverted,  the  bladder  mucosa 
is  excised,  the  recti  brought  together,  and  an  effort  made  to  form  a  pre- 
sentable penis  and  urethra. 

Ubachus  Cyst,  or  Fistula 

Toward  the  middle  months  of  intra-uterine  life  the  urachus  (the 
canal  connecting  tlie  bladder  with  the  umbilicus)  becomes  obliterated. 
Exceptionally,  it  remains  patent  throughout  or  at  one  extremity.  This 
patency  gives  rise  to  a  urachus  cyst,^  or  fistula,^  as  the  case  may  be. 
Urachus  cyst  is  exceedingly  rare.  I  have  seen  one  in  an  adult  which 
formed  a  large,  irregular,  fluctuating,  hypogastric  tumor. 

Urachus  fistula  is  commonly  a  congenital  condition,  and  is  usually 
caused  by  urethral  obstruction.  Certain  cases  of  persistent  permeability 
of  the  urachus  without  any  obstruction  of  the  natural  urinary  passages 
are  quite  inexplicable.  The  urachus  may  open  in  adult  life  as  a  result 
of  urethral  obstruction,  but  doubtless  tliis  does  not  occur  unless  there  has 
been  some  congenital  defect  in  the  closure  of  the  canal.  Urachus  fistula 
may  be  distinguished  from  fistulce  resulting  from  the  bursting  of  an 
abscess  or  from  malignant  infiltration. 

The  treatment  of  urachiis  cyst,  or  fistula,  consists  in  the  excision  of 
the  canal  or  cyst  after  the  urethral  obstruction  has  been  removed.  In- 
deed, some  fistulse  have  been  closed  by  merely  removing  the  obstruction 
and  cauterizing  the  canal  by  injections  of  alcohol  or  otlier  irritants. 
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Atrophy  of  the  prostate  is  uncommon.  It  occurs  congenitally  or 
after  the  organ  has  l)een  materially  injured  by  abscess,  stone,  or  trauma. 
Physiological  atrophy  of  the  prostate  occurs  in  a  certain  proportion  of 
old  men.  This  atrophy  Tliompson  observed  11  times  among  164  per- 
sons over  sixty  years  of  age.  Messer  met  with  it  20  times  in  100  cases 
(von  Frisch),  and  others  give  still  higher  estimates. 

The  prostate  fails  to  develop  in  eunuchs,  and  many  authors  believe 
that  it  atrophies  after  castration  in  later  life.  Idiopathic  failure  of  de- 
velopment has  also  l)een  observed. 

In  the  atrophied  prostate  the  glandular  tissue  is  shrunken  and 
wasted,  and  the  stroma  is  but  little  affected. 

>  Weiser,  Annah  of  Surg.,  October,  1906. 

'  Binnie,  Jour.  Am.  Med.  Assoc.,  1906,  xlvii,  109. 
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S3rmptoms. —  Hath   rtrnrcsis   nnJ   retpiitioji    linvf   hcM^n    nttrilnih-*il    tit' 
pruisLatic  alruiiiiv;  but,  an  a  uialter  uf  fact,  it  caiist-s  no  sviii]itoms. 


MALFORMATIONS    OF   THE    URETHRA 

Tlie  iin?tlini  is  subject  to  arrest  ;iii(l  rrrur  of  <leveb>]iriK*iit^  but  h  not 
often  serifniflly  deformed.  Among  curifwities  of  deformity  may  be 
mentiomMl  abnormal  position  of  tlie  meatus  on  the  siile  of  the  glans 
penis;  toriniiiaiion  of  the  ejaenlatt>rv  duets  in  a  Heparate  canaU  ruuniiig 
alonif  the  dorsinn  of  tlie  jwmis  and  ojMniing  behind  the  glaus  *  (gonorrhea 
of  tliis  eanal  has  been  noted);  antJ  termination  of  the  urethra  in  the 
groin/^  Le  Fort  **  bu.s  colleeted  and  elassified  I  he  ditlerent  %'arietii*,s  of 
fistula  of  the  jH^nis  and  the  so-ealled  double  urethra,  and  .show.^  that  the 
second  uretiu'a  is  always  a  Wind  p<'»neh,  usually  a  prolongation  of  the 
laeuna  nuigna.  In  fai't,  double  urethra  does  not  exist,  exri*|jt  with 
double  mnis. 

All  thene  deformities,  dependent  U|)on  excessive  and  nnnalnral  de- 
veh*pnu'nt,  are  exeeedingly  rare,  DeforuiitieiS  eansed  by  a  defect  o( 
development  are  more  common*  Either  the  canal  is  obstTticted  or  it  id 
not  closed  in.  In  tlie  foruier  case  the  juneti<ms  among  the  various  part^ 
of  whieb  the  eanal  is  foruied  are  ineomplete  (atresia — </ouginii!al  Mrio- 
ture) ;  in  the  latter  the  closure  of  the  walls  is  defective  (hypospadias — 
epispadias). 

Atresia,— Atresia,  commonest  at  the  meatus,  mny  occur  at  any  jiart 
of  the  eanal  Indeed,  the  entire  urethra  uuiy  \)v  replaced  by  a  fibrous 
cord.     The  jirostetic  urethra  is  never  obstructed. 

The  obslruction  is  u-sually  but  a  thin  memlirane  which  may  be  punc- 
tured and  the  orifice  kept  patent  until  it  heals,  after  which  no  further 
trouble  need  Ih^  anticipated.  If,  h<nvever,  the  urethra  is  im[)erf orate 
for  s<jme  distance,  it  may  be  punctured  with  a  small  tr<M'ar^  but  oidy 
after  the  internal  segment  has  been  accurately  located  by  external  u 
throtouiy,  or,  if  the  uiembranous  urethra  is  also  involved,  by  suprapubic 
cyi^totoniy.  In  these  east's  the  urachus  often  remains  patent,  and  the 
patient  urinates  through  it.  Removal  of  the  uretliral  obstruction  is 
soim  followed  by  closure  of  the  uraelms,  Engliseh  *  has  furnished  a 
contribtition  to  this  subject.  Tlie  stricture  liable  to  ensue  upon  punc- 
ture of  the  diaphragm  or  of  a  band  must  be  combated  by  the  usual 
metliotls.  Maj*»r  surgical  procedures  are  liest  delayed,  if  possible^  until 
the  patient  has  attained  his  sixth  or  eighth  year. 


I 
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*  Cruverlhier,*' Traits  d'amitomie  di^Bcriptive/*  Parigj  1H65,  vo!>  ii,  fasc,  1, 

'  Haller,  cjuoted  by  Pitha,  *'  Krarikhoiten  *t«^r  miinnlichen  (JeschlecHt.aorgane/*  1864, 

*Gin/on'H  Aftnaiea,  1896,  xiv,  624,  792.  912,  and  1095, 

^Arch.f.  Kinderiwilk.,  laSl,  ii,  8.5  aad  291. 
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Congenital  Stricture. — Congenital  stricture,  usually  of  the  mea- 
tus, is  so  common,  and  has  such  a  direct  bearing  upon  the  treatment  of 
the  so-called  organic  stricture,  that  it  is  considered  in  that  connection. 

Dilatation  of  the  Urethra.— Bokay  ^  has  collected  14  cases  of 
congenital  urethral  diverticula,  only  3  of  which  were  due  to  stricture. 

Hypospadias 

Hypospadias  is  that  form  of  imperfect  development  of  the  urethra 
in  which  the  canal  terminates  in  an  opening  in  its  lower  wall  instead  of 
extending  to  itjs  normal  termination  in  the  end  of  the  glans  penis.  There 
are  three  degrees  of  hypospadias:  (1)  balanitic  hypospadias,  in  which 
the  urethra  opens  on  the  lower  surface  of  the  glans  or  at  the  peno- 
balanitic  junction;  (2)  penile  hypospadi<is  (peno-scrotal  and  scrotal 
hypospadias),  in  which  the  canal  oi)ens  on  the  under  surface  of  the 
l)enile  urethra,  usually  at  the  peno-scrotal  angle;  and  (3)  perineal  hy- 
pospadias, in  which  the  urethra  terminates  in  front  of  the  triangular 
ligament  and  opens  in  the  |)erineum.  Thus  hypospadias  always  occurs 
in  front  of  the  cut-off  muscle,  and,  no  matter  how  extensive  it  may  be, 
tlie  patient  always  has  control  over  the  esca])e  of  urine.  Hypospadias 
at  the  peno-scrotal  angle  is  more  common  than  the  perineal  variety,  and 
most  frequent  of  all  is  balanitic  hypospadias.  That  part  of  the  urethra 
lying  between  a  hypospadial  oi)ening  and  the  meatus  is  usually  absent 
or  imper\'ious,  but  may  be  patulous  for  a  short  distance  in  front  of  the 
opening  on  the  floor  of  the  urethra,  or  even  up  to  the  meatus. 

Hypospadias,  as  commonly  encountered  in  practice,  consists  in  an 
absence  of  the  frenum  preputii  and  a  flaring  open  of  the  meatus  in- 
feriorly,  or  an  opening  in  the  floor  of  the  canal  within  a  few  lines  of  the 
natural  meatus,  the  position  of  which  latter  is  usually  marked  more  or 
less  perfectly  in  its  usual  site.  The  hypospadic  urethral  orifice  is  always 
contracted.  With  penile  hypospadias  there  is  usually  some  downward 
curvature  of  the  penis,  and  not  infrequently  adhesion  of  the  i)enis  to  the 
scrotum.  The  under  surfaces  of  the  corpora  cavernosa  are  not  devel- 
oped, the  fibrous  sheath  of  the  penis  is  thickened  and  too  short  beneath, 
so  that  the  conditicm  may  be  called  one  of  permanent  physiological 
ehordee.  The  i)enis,  freed  of  all  cutaneous  and  urethral  attachments, 
cannot  be  straightened  until  the  fibrous  sheaths  of  both  corpora  have 
l)een  transversely  incised  l)eneath,  and  sometimes  not  then  until  the 
fibrous  septum  has  been  incised.  The  penis,  usually  small,  is  sometimes 
completely  buried  in  the  scrotum.  With  perineal  hypospadias  the  scro- 
tum is  bifid,  and  the  |)enis  is  usually  very  imjx?rfectly  dcveloixid,  im- 
perforate, and  looks  like  a  large  clitoris.     The  bifid  scrotum  passes  very 


'  Dermatolog.  Zeitechr.,  1900,  vii,  721. 
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well  for  a  vulva,  anJ  in  this  way  most  of  the  pseudo-hemiaphrodites  are 

fonnetl* 

Etiology — ^TTypospailias  is  usually  regarded  as  a  simple  arrest  of  de- 
velopment in  a  portion  of  the  lower  wall  of  the  urethra,  its  lateral  halves 
failing  to  unite  in  the  median  line.  In  favor  of  this  view  are  the  mani- 
fest hereditary  tendency  to  this  deformity  seen  in  some  cases^  and  tlje 
fact  thitt  at  two  months  the  enihryo  has  hypospadias  normally.  The 
scrotum  has  not  yet  united,  and  if  natural  development  ceases  here  the 
last  degree  of  hypospadias  results.  It  may  be  urged  that  this  theory 
diK's  not  explain  the  ineurvation  of  the  ]K*nis,  nor  its  adhesion  to  tl 
scrotum,  nor  the  searlike  contracted  apjiearance  of  the  orifice.  To  ex- 
plain these  facts  Kaufmann  '  advances  the  theury  that  hypospadias  and 
epispadias  are  examples  of  congenital  fistula  de|iendent  upnn  imperfect 
union  of  the  iienile  and  the  balanitic  urethra.  These  two  portions  of  the 
canal,  it  is  known,  are  devehojjed  separately,  and  if  im[jerfeetly  approxi- 
nuite*]  atresia  at  the  |)enf>l)alanitic  junction  may  result.  Now,  Kauf- 
mann supposi*s  that  the  urine  secreted  hy  the  fetus  ma%'  hreak  eitlier 
through  the  obstruction,  leaving  congenital  fistula,  or  through  the  floor 
of  the  canal,  prothicing  hypuspadias,  or  through  its  n-M>f,  thus  causing 
epispadias.  Even  supfiosing  that  this  theory  explains  iueurvation  and 
adhesion  (which  it  does  after  a  fashion),  it  can  scarcely  explain  nial- 
pwition  of  the  urethra  in  epispadias,  or  exstrophy  of  the  bladder,  witJ 
nouuninu  of  the  symphysis  j>uliis — phenomena  so  closely  related  to  epia 
jiadias  that  no  theory  wliich  does  not  elucidate  tliem  can  lie  invoked  to  ac 
count  fnr  the  \irethral  deformity.  And  wliy,  moreover,  dries  not  the  urine 
find  a  frc^e  vent  througfi  the  urachus  as  it  does  when  the  urethra  remains 
closed  ?     In  short,  Kaufmann's  theory^  though  ingenious,  is  insuffieient- 

Symptoms, — Bahiuitic  liyp>flpadias  is  unimportant ;  many  patient 
have  it  wit  hunt  L>eing  aware  of  the  fact,  while  the  greatest  inconvenience^ 
it  produces  is  a  slight  im|ier  feet  ion  in  erection  and  a  drihl>ling  at  the 
end  of  urination.  With  penile  or  fx^rineal  hypispadias,  however,  tlie 
patient  may  lie  forced  to  urinate  in  a  sipiatting  pasture  to  keep  from 
wetting  himself,  erection  may  be  very  imperfect,  and  there  may  he  im- 
prttence  from  inability  to  throw  the  semen  into  the  vagina.  An  asso- 
ciated inconvenience  is  the  necessity  of  enlarging  the  contracted  meatus, 
in  order  to  introduce  dilating  instruments,  in  case  of  stricture. 

Treatmeiit.- — For    halaniiic   hypospadias   no    treatment   is    aetuallj 
necessary  unless  a  meatotomy  to  permit  the  introduction  of  instrmnenta"' 
into  the  u  ret  lira. 

But   if  tfie   patient   demands   radical    o{)eration,    I5eck*8   procedure 
should  be  employed. 

For  penile  and  perineal  hy[>ospadias  oix^ratinn  is  always  required. 


MALFORMATIONS  OF  THE  URETHRA  593 


Epispadias 

Epispadias  (eiri,  above;  <r7rafc»,  /  separate)  is  a  fissure  of  the  su- 
perior wall  of  the  urethra  with  ectopia  of  the  canal  (Guyon).  It  is 
extremely  rare.  According  to  Baron,^  epispadias  occurs  once  for  150 
cases  of  hypospadias,  but  Marshall  did  not  find  a  single  case  of  epispa- 
dias in  examining  60,000  conscripts.^  The  epispadias  may  be  balanitic 
or  penile,  or  the  urethra  may  be  entirely  laid  open.  This  complete 
epispadias  is  almost  always  accompanied  by  exstrophy  of  the  bladder. 
The  epispadic  orifice  is  large,  and  sometimes  the  finger  may  even  be 
passed  through  it  into  the  bladder.  The  prepuce  forms  a  knob  of  loose 
tissue  below  the  glans.  The  penis  is  short  and  thick,  or  small  and  more 
or  less  deviated.  It  is  usually  adherent  to  the  scrotum,  sometimes 
practically  buried  in  it.  The  pubic  bones  may  be  separated  even  when 
there  is  no  exstrophy  of  the  bladder,  and  there  mdy  be  hernia  of  that 
organ  without  exstrophy. 

Etiology. — The  observations  made  upon  the  etiology  of  hypospadias 
apply  equally  well  to  this  condition.  Epispadias  is  certainly  an  arrest 
of  development  in  the  upper  wall  of  the  urethra,  but  it  is  still  a  matter 
of  hypothesis  how  the  urethra  gets  above  the  united  corpora  cavernosa ; 
for  even  when  the  genital  buds  which  are  to  form  the  corpora  cavernosa 
are  stiU  separate  at  tlie  fortieth  day  of  fetal  life,  the  urethra  is  beneath 
them.  With  exstrophy  of  the  bladder,  where  the  lower  portion  of  the 
abdominal  wall  is  lacking  and  the  pubic  bones  do  not  come  together,  it 
is  easier  to  understand  how  the  roof  of  the  urethra  may  be  wanting 
throughout. 

Symptoms — The  symptoms  consist  in  the  functional  derangement  of 
micturition,  enx'tion,  and  emission,  as  in  hypospadias;  but  it  is  to  be 
noted  that  incontinence  of  urine,  which  never  complicates  hypospadias, 
is  usually  the  main  feature  of  severe  cases  of  epispadias,  and  this  cries 
out  for  operation  more  loudly  and  incessantly  than  even  tlie  most  ag- 
gravated symptoms  of  hypospadias.  Unfortunately,  it  is  precisely  here 
where  operations  are  most  in  demand  that  tliey  accomplish  least. 

Treatmient. — For  the  milder  cases,  uncomplicated  by  the  loss  of 
sphincter  power,  the  counsel  to  lx3ar  their  woes  patiently  is  a  good  one. 
The  methods  hitherto  employed  to  relieve  this  condition — even  the  fa- 
vored procedures  of  Thiersch  and  Duplay — are  tedious  and  fraught 
with  failures.  In  view,  however,  of  the  success  of  the  Nove-Josserand 
operation  for  hypospadias,   I  should  be  tempted  to  try  it  for  simple 


*  DoU>eau,  op.  cii.^  p.  11. 

*  Englisch  {Bull,  mtd.,  Paris,  1S95,  ix,  153)  has  reported  a  case  of  complete  sepan^ 
tion  of  the  penis  into  lateral  halves,  each  corpus  cavernosum  forming  a  penis  by  iigtV 
and  the  urethra  opening  between  them. 
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penile  epispadias.  In  addition  to  the  changes  obviously  necessary  to 
adapt  the  operation  to  epispadias  it  would  be  necessary  to  divert  the 
stream  of  urine  by  ureteral  catheterism,  and  it  might  seem  advisable  to 
connect  the  new  and  the  old  urethra  by  continuing  the  graft  into  the 
outer  extremity  of  the  epispadic  urethra  previously  denuded.  I  see  no 
reason  why  the  Nove-Josserand  operation  should  not  succeed  when  thus 
applied  to  the  upper  surface  of  the  penis  as  well  as  it  has  undoubtedly 
succeeded  on  the  opposite  side  of  that  organ. 

When  the  sphincter  is  lost  it  cannot  be  replaced.  If  there  is  ex- 
strophy of  the  bladder,  that  deformity  requires  attention. 

The  complicating  adhesions,  torsion  or  flexion  of  the  penis,  must  be 
dealt  with  here,  as  in  hypospadias,  by  liberating  incisions  of  the  skin 
and  the  sheaths  of  the  cavernous  bodies. 


CHAPTER   LVI 
DISEASES   OF  THE   SCROTUM 

ANATOMY 

The  scrotum  is  a  pouck  formed  of  skin  and  of  muscular  and  con- 
nective tissue.  Its  function  is  to  contain  and  sui)port  the  testicles.  It 
is  developed  from  lateral  halves  which  unite  centrally  in  the  raphe, 
a  raised  line  continuous  with  the  raphe  of  the  penis  and  that  of  the 
perineum. 

The  integument  of  the  scrotum  is  delicate  in  structure,  covered  with 
a  few  hairs,  and  likely  to  become  pigmented  at  puberty.  The  seba- 
ceous glands  are  very  large. 

The  dartos  is  a  layer  of  unstriped  muscle  firmly  attached  to 
the  integument,  and  reflected  inward  from  the  raphe,  to  form  the 
septum  scroti.  On  exposing  the  scrotum  to  the  air,  the  vermicular 
contractions  of  this  muscle  can  be  readily  seen.  They  occur  under 
the  influence  of  cold  or  fright,  and  during  the  venereal  orgasm.  In 
youth,  especially  in  winter,  the  dartos  is  habitually  contracted  and 
holds  the  testicles  well  up  under  the  pubes.  The  ancient  sculptors 
did  not  fail  to  notice  that  contraction  of  the  scrotum  was  a  mark  of 
general  as  well  as  of  sexual  vigor.  In  the  aged  and  infirm,  on  the 
other  hand,  especially  during  the  sununer,  the  muscle  relaxes,  al- 
lowing the  testicles  to  hang  low,  supported  mainly  by  the  spennatic 
cords. 

The  septum  scroti  is  pervious  to  fluids,  so  that  serum  or  infiltrated 
urine  can  find  its  way  readily  from  one  side  to  the  other.  The  lym- 
phatics of  the  scrotum  are  large  and  numerous  and  lead  to  the  inguinal 
glands. 

The  connective  tissue  within  the  scrotum,  like  that  of  the  penis,  is 
practically  devoid  of  fat.  The  muscular  dartos,  described  above,  is  the 
only  layer  of  importance.  The  space  between  it  and  the  testicle  is 
filled  with  a  loose  mesh  of  fascia  within  which  run  the  scattered  fibers 
of  the  cremaster  muscle,  and  beneath  which  the  infundibuliform  fascia, 
derived  from  the  transversalis  fascia,  forms  the  investment  of  the 
spermatic  cord. 
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DISEASES  OF  THE  SCUOTUM 


ANOMALIES 

The  scrotum  develops  indepentleutlj  of  the  testicles,  hut  if  the  latter 
fail  to  dt'sceiui  it  remains  nulimeiitary. 

Failure  of  miion  Ix'tweeii  the  lateral  halves  ef  the  scrotuin  consti- 
tutes one  of  the  features  of  pseudo-henuaphnKlitisui* 


CUTANEOUS    DISEASES 

The  serfituni  may  W  atl'e<^*ted  by  innsi  of  the  diseases  of  the  skin* 
Only  th«Kse  that  are  nioditied  by  their  prfsition  <leserve  nntiee. 

Eczema, — Eezema  attacking  the  sert>tnni  and  the  surrounding 
parts  is  ^snirietinies  excessively  obstinate  and  jjroiie  to  relapse. 

Acute  eczema  sets  up  an  enormous  edemafous  swelliiig,  resembling 
that  seen  in  general  anasarca. 

Intertrigo.^ Intertrigo  nccnrs  iti  children  and  in  fat  men  of 
rheumatic  habit,  ilnch  can  he  done  to  prevent  it  l\y  scrupulous  clean- 
liness, and  the  use  of  a  sus|x^nsory  baiulage  to  keep  the  cutaneous  sur- 
faces apart.  To  overeimie  the  hvjteremia^  rest,  cleanliness,  and  exjxj- 
snre  of  the  parts  to  the  air  are  spemiily  effective  in  mild  ease^.  If  the 
surface  is  moist  and  excoriated,  it  should  be  dusted  with  equal  parts 
nf  finely  powib'n-d  oxid  of  zine»  camphor,  and  starch,  or  it  may  Ik? 
dressed  with  the  oxid-of-zinc  uintnient  ur  w^ith  a  solutiun  of  sulphate  of 
zinc.  A  strip  of  old  thin  linen  should  l»e  used  to  sHng  uj)  the  scrotum  and 
keep  the  cutaneous  surfaces  apart.  Later,  wht-n  the  parts  are  dry, 
compound  ti  net  tire  of  iodin,  at  first  considerably  diluted  with  watpr, 
locally,  will  hasten  the  cure.  Avoidance  of  stimulating  fixxl  and  drink, 
to  render  the  secretions  less  irritating,  is  advisable,  Turkish  baths 
avail  much. 

Pxtyriasis,  —  In  men  with  11  delicate  skiuy  es}>e<dnlly  in  summer, 
there  is  often  a  slightly  lirown  disroliiration  (if  the  thigh  and  the  scro- 
tum, w^here  the  two  surfaces  lie  habitually  in  contact,  caused  by  a 
vegetable  jiarasite  in  the  upper  layers  of  the  epidermis.  It  sometimes 
gives  rist*  to  a  mild  local  erythema  and  considerable  itching.  A  few 
applicatiims  of  the  compound  tincture  of  iiMlin  diluted  to  half  strength, 
and  painted  on  after  the  atfectecl  skin  has  I>een  washeil  with  soap  and 
driec]  (to  remove  the  fat  from  the  scales  and  spores),  will  cure  the  dis- 
coloration and  tbo  iti-hing.     Sulphurous  acid  dtx^s  well. 

Eczema  MarginatUTn, — This  is  another  parasitic  disease,  affect- 
ing the  s^LTotum,  thighs,  mons  veneris,  an<l  buttocks,  Jt  is  not  an  ec- 
zema, but  a  herpes  tonsurans  vesii'uhisus — ^a  rondunalion  of  her|)es 
tonsurans  and  intertrigo,  as  prt^ved  by  Pic*k.*     The  eruption  commences 
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in  one  or  more  small,  round  patches,  red,  elevated,  and  itchy,  just  where 
the  scrotum  habitually  lies  in  contact  with  the  thigh.  It  spreads  cir- 
cumferentially,  healing  in  the  center.  The  border  of  the  eruption  is 
sharply  defined,  and  forms  the  distinctive  feature  of  the  disease.  It 
is  composed  of  papules,  vesicles,  excoriations,  and  crusts.  The  parts 
within  this  festooned  border  over  which  the  disease  has  passed  are  left 
of  a  brown  color.  Often,  little  heaps  of  dried-up  scales  lie  here  and 
there  upon  this  surface.  Patches  of  eruption  break  out  in  the  neigh- 
borhood or  within  the  border,  and  behave  exactly  like  the  patches  first 
constituting  the  disease.  The  affection  is  slow  in  getting  well  and  tends 
to  relapse.  Friction  and  moisture  of  the  parts,  together  with  the  para- 
site, are  necessary  for  its  production.  Among  the  scales  scraped  from 
the  margin,  the  microscope  may  detect  the  moniliform  filaments  and 
spores  of  the  tricophyton  of  Malmster.  In  certain  stages  of  the  disease 
the  parasite  is  difficult  to  find. 

Treatment. — Dilute  lead-water  or  oxid-of-zinc  ointment  may  be 
used  locally  at  first  if  there  be  much  inflammation  of  the  skin,  to  be 
followed  by  parasiticide  lotions,  or  the  latter  may  be  commenced  with 
at  once.  The  best  of  these  is  a  mild  solution  of  corrosive  sublimate 
(1:10,000),  which  should  be  kept  constantly  applied.  Sulphurous 
acid,  pure,  is  an  excellent  parasiticide ;  or  an  ointment  of  turpeth  min- 
eral (hydrarg.  sulph.  flav.)  2  jier  cent  to  4  jx^r  cent  may  be  used.  Treat- 
ment should  be  kept  up  for  some  time  after  apparent  cure,  as  relapses 
are  the  rule,  and  can  only  l)c  averted  in  this  way. 

Pruritus  Genitalium. — This,  like  other  purely  pruriginous  skin 
affections  without  eruption,  is  excessively  obstinate,  the  sufferers  are 
usually  rheumatic  or  gouty  subjects,  and  any  dietetic  or  hygienic  errors 
seem  liable  to  induce  or  aggravate  the  disorder.  After  the  exclusion 
of  animal  or  vegetable  parasites  the  treatment  consists  in  hygienic  and 
dietetic  pre<»autions,  with  the  internal  exhibition  of  alkalies,  and,  if 
need  be,  tonics.    Turkish  and  Russian  baths  are  often  very  serviceable. 

The  following  are  among  the  most  generally  useful  local  measures, 
wliat  is  suitable  for  one  case  often  having  no  effect  ujion  another: 

Hot  water,  tar,  pure  or  in  combination,  yellow  wash,  chloral,  cam- 
phor; or, 

IJ   Chloroform 2  gm. 

Adipis 20    " 

M. — Keep  corked  in  a  wide-mouthed  bottle. 
Or, 

^   Acid,  hydrocyanic,  dil 10  to  50  gm. 

Glycerini 15  gm. 

Aqua3 q.  s.  ad  100    " 

M. — Ft.  lotio. 
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FiTially,  electricity,  either  the  induced  or  the  continued  current,  hfl 
Hinderate  curative  power  over  some  eases. 

Pediculi  Pubis. — These  parasites  may  be  found  upon  the  scrotum, 
as  they   may,   in   fact,   uixm   any  part  of  the  hody   from   which   the 

ljair8  of  puberty  gruw.  They  exist  in 
greatest  abim<lance,  however,  abimt  the 
i^enitids,  aii<l  particnhirly  on  tlie  inon^  ven* 
eris.  They  are  phi  inly  visible  to  the  naked 
eye,  as  are  their  eggs  attached  to  the  hairs 
V         'mm:  (Fig.  115). 

a  1^     ^^^  Alourson,*  a  French  naval  surgeon,  first 

l^L  pointed  out  the  relation  between  certain  blue 

^^  s|Mits   on    fhe   skin   and    j^n'diculi    jnddj?.   and 

Dougiiet   coutirnied   the  relationship  by   in- 
serting a  bruised  pedicnbis  under  the  skin 
Jlallet  |)roved  that  tlie  coloring  matter  resides 
in  the  salivary  glanrls  of  the  pediculus. 

No  treatment  is  Ix^tter  than  the  old-fashioned  l^lne  mercurial  oint- 
inr^iit,  which  may  l>e  nibUnl  int<^  the  hairy  parts  about  the  pnU^s  and 
l)i*rinenm  and  somewhat  down  the  thighs,  the  patient  going  to  bed  in 
drawers  and  sU?eping  covered  with  the  ointment  all  night*  Two  such 
apjilii'ations,  at  a  few  days'  intervjd,  usually  dt*stroys  the  colony.  The 
treatment  is  a  very  dirty  one,  and  much  soap  and  hot  water  form  essen- 
tial parts  of  it. 


Fro,   11.5.— PKiriftjLCS. 
a.  Nit  nttai'licfi  to  hair. 

nnA  |in Mincing  a  spot. 
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INJURIES   OF  THE   SCROTUM 

Wounds,^  Won  lids  of  the  scrotum,  whether  surgical  or  aeeidental, 
give  rise  to  free  bleeding*  This  must  be  entirely  controlled  by  ligature 
Ind'ore  the  wound  is  sutured,  for  in  the  lax  scrotal  tissues  an  insig- 
iiitieant  oozing  may  give  rise  to  an  enormous  hematoma  extending  to 
penis,  thiglis,  and  alnlomen. 

If  the  heinostusis  is  really  efficient,  the  wniind  may  1x3  closed  by 
a  continuous  suture  with  the  points  close  together  (since  the  dartos 
tends  to  separate  the  edges).  As  a  further  precaution,  the  scrotum 
may  be  com  pressed  beneath  the  a<lhesive'i>l  aster  dressing  described 
on  p.  0:^1. 

Loss  of  Tissue. — When  any  considerable  jM^rtion  of  the  scrotum 
is  destroy eti  by  gangrene,  accident,  or  the  knife,  the  rapidity  with 
which  the  defect  covers  in  is  little  less  than  marvelous. 

Castration  need  never  \>e  |K*rformed,  however  great  the  loss  of  integu- 
ment    Koeher's  -  case,  in  which  both  testicles  were  practically  covered 


«  Lancet,  1882,  U,  454. 

» ♦'  Deutsche  Chir,"  1887,  I  (b),  8. 


INFLAMBIATIONS  OF  THE  SCROTUM  599 

over  by  skin  in  the  short  s])ace  of  three  weeks,  shows  what  brilliant 
results  may  be  obtained  by  exjxjctant  treatment.  The  surgeon  need 
only  help  with  tension  sutures  and  aseptic  dressings. 

Hematoma  and  Hematocele.— Contusions  of  the  scrotum  give 
rise  to  extensive  ecchymosis  and  edema  quite  comparable  to  the  familiar 
black  eye.  If  seen  early  the  hemorrhage  may  be  checked  by  adhesive- 
plaster  compression  and  an  ice-cap.  Later  heat  promotes  absorption, 
which  is  rapid.    The  hematoma  need  not  be  incised. 

Scrotal  or  extravaginal  hematocele  (blood  cyst  of  the  scrotum)  ib 
a  very  rare  result  of  scrotal  hematoma. 

INFLAMMATIONS   OF  THE   SCROTUM 

Inflammatory  Edem.a. — Extensive  edema  may  complicate  any 
inflammatory  affection  of  the  scrotum  on  account  of  the  laxity  of  its 
tissue  and  its  dependent  position.  Scrotal  edema  may  also  be  due  to 
any  obstruction  to  the  return  of  its  blood,  as  occasionally  to  the  hard 
inflammatory  induration  about  an  inguinal  adenitis,  or  it  may  occur 
in  connection  with  general  anasarca. 

Where  edema  is  excessive,  and  the  tension  so  great  that  injury 
to  the  skin  seems  imminent  from  pressure,  a  few  punctures  may  be 
made  on  each  side  of  the  raphe,  at  the  most  dependent  point  of  the 
scrotum.  These  punctures  should  be  protected  by  a  wet  dressing  to 
encourage  oozing,  to  improve  the  circulation,  and  to  prevent  infection. 
In  milder  cases,  strapping  (p.  621)  will  quickly  reduce  the  edema,  if 
the  cause  has  been  removed  and  a  susj)ensory  bandage  is  applied. 

Cellulitis  and  Abscess,— Cellulitis  and  abscess  of  the  scrotum 
are  encountered  clinically  as  phenomena  in  the  development  of  urinary 
infiltration  (p.  263). 

Erysipelas. — The  peculiar  virulence  of  scrotal  erysipelas  is  in 
striking  contrast  with  the  milder  inflammations  of  this  region.  It  is 
most  frequently  observed  in  the  aged  and  debilitated,  and  may  be  spon- 
taneous or  due  to  trauma. 

In  the  beginning,  the  rapidity  of  invasion  and  the  superficial  nature 
of  the  lesion  distinguish  it  from  urinary  infiltration.  In  the  later 
stages  the  two  closely  resemble  each  other. 

Treatment. — Multiple  free  incisions  parallel  to  the  raphe,  and  the 
lavish  use  of  l-})er-cent  carlK)lic-acid  wet  dressings  and  hot  baths  daily 
should  be  employed.     Tonics  and  stimulants  may  not  be  neglected. 

Qangrene. — Gangrene  of  the  scrotum,  whether  due  to  urinary  in- 
filtration, infection,  or  injury,  usually  involves  the  greater  part  of  the 
scrotum,  is  accompanied  by  conside^rable  constitutional  disturbance, 
and  often  terminates  fatally,  es])ecially  in  the  aged  and  diabetic.  The 
testicles  are  always  sj)ared  and  swing  bare  and  bald.    As  already  noted, 
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thf  skill  i^f  tliL"  st^rotuHi  hvnU  with  siu*h  luarvelMiis  rnpidity  tliat  plaisfic 
oporatioiiK  iirc^  rart^lv  nece-ssary. 

Treatment.^ — Stiiniilatinu,  fiTo  incisions^  wet  drosHings,  ami  excision 
of  sluijglis  as  fast  as  they  form  are  the  inaiii  linens  of  treatment.  Cas- 
tration is  never  iiidieatcd. 

Diphtheria, ^ Le  Clere  *  kas  observed  and  eolleeted  a  number  of 
easas  reHtviid^lin^^  eliin'eally,  an  aente  erysijX'las,  and  whieb  he  attrihiiti»s 
t«»  dl[dilberia,  the  Kk^hs-Lm*ti!er  luieilhis  havinjL::  ]hhm\  (MiItivatetK  either 
jmrr  or  in  mixed  t^ulture,  from  the  wound  clisehar*:;es, 

Umphyseina. — This  oeenrs  with  f]^eneral  siilKnitanooiis  emphysema 
find  witli  serntal  ganp^reiH'. 

Scrotal  Fistula  and  Calculi.— Tliese  are  of  nrc^thral  origin. 


ELEPHANTIASIS,    LYMPH    SCROTUM,    LYMPH    VARIX 

Elephantiasis  is  a  condition  of  ebroiiie  disLention  of  the  lymph 
vessels  of  any  part  u{  the  iKxlyj  whereby  the  skin  and  subcutaneous 
tissues  beeome  tbiekened  aiifl  indurateil  and  the  part  (»ften  enlarges 
tti  an  incredible  size.  It  occurs  nsually  in  the  lower  extremity  and 
in  the  jieiiis  and  scrotum.    With  the  last  we  are  here  interested* 

Etiology — The  eanse  of  elephantiasis  is  nbstrnctinn  of  the  lymph 
ebamids.  Thus  I  have  seen  scrotal  eleiibantiasis  following  extirpation 
of  the  iugriinal  glands,^  Severe  chronic  inguinal  adenitis  may  have 
the  same  unhappy  effect.  But  the  enormous  eh^fdiantiasis,  so  frequent 
in  tlie  tropics,  is  due  almost  always  to  the  filarta  sanguinis  hominis. 
The  fascinating  life  history  of  the  tilaria  has  l>een  studied  by  I^^wis,* 
Manstm,"*  Ix*  Dentu,'^  ilaslin,*^  Lotbrop  and  Pratt,^  and  many  others, 
Eiu-n  in  some  marsh  or  swanip^  the  eud>ryo  enters  a  man's  alimentary 
canal  in  a  sip  of  water.  Thence  it  makes  its  way  to  the  lympharica, 
where  it  settles  d<m*n  for  life  and  attains  its  full  <levelopmeut.  Here  it 
is  iin()regnated  and  puirs  into  the  i>loo<l  enrrent  an  infinite  stream  of 
end>ryos,  By  night  the  IjIcmhI  is  alive  with  them,  by  day  not  one  can 
be  found  where,  a  few  hours  In? fore,  w^ere  myriads:  w^here  they  hide 
no  mie  kiH»ws.  But  in  the  human  host  they  cannot  develop.  To  reach 
nuiturity  they  must  be  sucked  np  by  a  mosquito — a  night-prowling 
insect.  The  nu>squitf^  gorged  wdth  Idrmd,  returns  to  deposit  her  eggs 
and  die  in  his  (or  rather  her)  native  swamp,  where  from  her  corpse 

^Guyon'a  Annales,  1898,  xvi,  1102. 

'  Cf.  BulL  HOC.  franrahe  de  dermal,  et  mfph,,  1898,  ix,  292. 
'  "On  a  Hematozoon  Inhahitinj^  Human  Blood/'  1S72,  Calcutta. 
*Med.  Times  and  GazcUe,  1875,  ii,  512,  5G0;  Tram.  Path.  Soc,  18SI,  3Dcxii,  285; 
Brit,  Med.  Jaur.,  1899,  Li,  VA4. 
*  Revise  de  Mr.,  1«9S,  xviii,  L 
^  Ann.  of  Surg.,  1888,  viii,  32K 
'  Am,  Jaur.  of  Med.  Hciencat,  19,  cxx,  525. 
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arise  the  filariae  ready  to  develop,  to  infest  the  water,  and  again  to  be 
swallowe<l  by  some  unsuspecting  man.* 

So  much  for  the  romance.  The  sorry  fact  is  that  these  embryos, 
no  larger  than  a  leukocyte,  become  impacted  in  the  lymph  glands  or 
channels  in  such  a  way  as  slowly  and  progressively  to  obstruct  the 
lym])h  flow.  If  this  happens  in  the  lower  inguinal  glands,  elephantiasis 
of  the  lower  extremity  results; ;  if  in  the  upper  chain,  the  scrotum  and 
]>enis  are  affected;  if  in  the  iliac  glands,  lymph  varix  and  lymphade- 
noma  of  the  spermatic  cord  may  result. 

Chyluriu  (or  hemato-chyluria)  and  chylous  hydrocele  are  caused  by 
rupture  of  a  dilated  lymphatic  vessel  into  the  cavity  of  the  urinary  tract 
or  into  the  tunica  vaginalis. 

Symptoms. — Elephantiasis  begins  with  recurring  attacks  of  dermati- 
tis and  edema  accompanied  by  fever.  At  first,  there  is  between  the 
attacks  only  a  brawny  patch  upon  the  skin  and  a  slight  enlargement  of 
the  inguinal  glands.  As  the  disease  progresses,  the  skin  and  subcu- 
tiineous  tissues  become  thickened  by  an  overgrowth  of  dense  fibrous  elas- 
tic tissue,  and  the  vessels,  especially  the  lymphatics,  become  enormously 
dilated.  As  the  scrotum  enlarges  it  drags  down  the  skin  of  pubes  and 
perineum  and  inverts  the  skin  of  the  penis,  leaving,  finally,  no  trace  of 
that  organ,  except  a  transverse  slit  on  the  anterior  surface  of  the  tumor. 
The  tumor  reaches  incredible  proportions.  Wilkes  removed  a  scrotum 
weighing  165  pounds,  and  Larrey  mentions  one  weighing  200  pounds. 

Treatment. — The  prophylaxis,  avoidance  of  unboiled  drinking  water 
in  the  tropics,  need  scarcely  be  insisted  upon.  Curative  treatment  is  sur- 
gical. Fortunately,  ablation  of  the  hypertrophied  tissues  is  rarely  fol- 
lowed by  recurrence,  though  such  an  operation  does  not  pretend  to 
affect  the  mother  worm  or  her  ovulation.  The  chief  danger  of  operation 
is  the  bleeding.  This  was  successfully  controlled  in  an  operation  for 
vulvar  elephantiasis,  at  which  I  had  the  pleasure  of  assisting,  by 
Wyeth's  hip  pins  and  an  Esmarch  bandage.^  It  is  essential  to  remove 
as  much  as  possible  of  the  indurated  tissue,  and  yet  io  leave  flaps  to 
cover  the  testicles  and  penis.  Radical  cure  of  hernia  may  also  be 
required.  The  strictest  asepsis  should  be  observed  to  avoid  lymphatic 
absorption.     In  the  smaller  cases  the  inguinal  glands  may  be  removed. 

TUMORS   OF   THE   SCROTUM 

Cysts. — Small  sebaceous  cysts,  shining  white  through  the  distended 
skin,  occur  on  any  part  of  the  scrotum,  but  particularly  on  the  raphe. 

^  Of  late  years  there  is  a  tendency  to  consider  the  mosquito  the  adequate  inter- 
mediate host,  as  is  the  case  in  malaria.  I  have  sketched  the  classic  theory,  although 
it  will  perhaps  be  prove<l  incorrect. 

2  BuIIard,  Med.  Record,  1899,  Iv,  12S. 
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They  sumetiiucs  attain  startling  diiiieiisiinis.  EeliiiKM'rK_Hni8  i\ysts  have 
been  met  with.  A  urinary  ]im*ket  opening  into  the  urethra  liohimj  a 
.stricture  lias  been  mistaken  fer  hydrocele.  Jaeobson  ^  gives  a  detailed 
aeeount  of  twn  euHes  of  eystie  ditieartf^  of  the  serotuin,  to  whieli  Tihlen 
Rrmvn  •  has  added  t\  third* 

Multiide  minute  hloud  cvflts,  doubt l^?^^  eaiiillary  dilatations,  vary- 
ing in  size  ni>  to  that  oi  a  largo  pinhi-ad,  and  sprinkled  abundantly 
over  the  entire  serotuui,  are  sonietinjes  found  after  middle  life.  They 
are  of  a  dark-ljliie  eolor  an^l  give  rise  to  no  ehanges  in  the  skin  and  to 
no  eyniptonis  whatscK'ver,  exeepting  their  a}>pearanee,  whieh  annoya 
the  patient.  They  may  lx»  en  red  ]X'rmauently  by  tou<*hing  each  one 
seiiaratLOy  with  an  electro-cautery,  or  prieking  it  and  touehiug  the  raw 
surfaee  with  a  n it rate-of -silver  ]xdnt. 

Cases  uf  aftfjioma,  fbroma,  llponta,  fihromyxonm,  osteochondroma, 
uuil  sarnnnn  have  Ikm'H  rrjiortinL 

EpltJielionia  of  the  Scrotum  (lliimtieif-S weeps*  Cancer). — 
Hoot  st^^ms  to  1m^  the  exeiting  eausi^  oi  scrotal  epitheliimia  (Fig.  11(5) 
in  England,  although  in  other  countries  those  whose  occupation  brings 

them  into  contact  witli  this  substance  do 
not  aeinn  to  suffer.  Thus  Warren  ^ 
states  that  he  has  seen  it  a  few  times  in 
this  country,  hut  never  among  chinincy- 
sweeps. 

The  diseasx'  In 'gins  as  one  or  more 
small,  soft  warts  or  tul>ercles,  nsnally 
at  the  lower  fore])art  of  tlie  scrotum. 
Tliese  remain  unchanged  for  a  time,  but 
titudly  inthirate  slightly,  l>ecome  excori- 
ateil,  scal>  over,  and  ulcerate,  the  ulcer 
extending  backward,  and  destroying, 
with  luore  or  less  rapidity,  the  whole 
scrotum.  Stunetiiues  the  testicles  are 
Fia.  ii(i.-I->iTHKLioMA  OP  THi=  involvcd,  gometimes  thev  escaiK*.  The 
Throp  uict^rw  nti  the  right  buttock,    idccr    IS    epirheliouiatons.       It    has    the 

hardened,  in'e<j;nlar,  purplish,  everte«I, 
kmitty  Ixjrders;  the  hard,  uneven,  unhealthy  looking  base;  the  ichorous 
discharge,  wnv  sauguinoleut,  now  purulent. 

Death  ixeurs  by  exhausiiun,  or  by  hemorrhage,  if  a  large  vessel 
l>e  severed  by  the  advancing  ulceration.  The  disease  continues  lo<*al 
for  some  time.  It  is  only  tardily  that  the  iugninal  glands  become 
involved. 


*  Op.  ciL,  p.  565.  ^  Jour,  of  Cut.  and  Gen,-Urin,  Diseases,  1895,  xiii,  33. 

'  *•  Surgical  Observation  on  Tumors, "  p.  32U. 
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Treatment — Before  tlie  disease  has  assumed  a  malignant  aspect  it 
may  \ye  snipiKxl  or  burned  out  But  when  frankly  cancerous  an 
elliptical  piece  of  the  surrounding  skin  should  be  excised  with  tlie 
growth.  If  the  testicle  is  involved,  or  if  its  integrity  is  doubtful, 
it  had  best  be  sacrificed.  The  inguinal  glands,  which  enlarge  late 
in  the  disease,  should  be  treated  according  to  the  rules  laid  down 
for  epithelioma  of  the  penis  (p.  702).  The  earlier  the  oiieration 
is  undertaken  the  less  the  probability  of  relapse,  though  a  second  or 
third  operation  may  succeed  where  the  first  has  failed. 


40 


]  lie  Iks  antero- 
]xjsteri<>rly,  and  1  ineli  laterally* 
Two  of  iho  envelo|M3S  of  the  cord, 
tlie  crotiiastcr  jniiscle  and  the  in- 
fiindibidifonti  fascia,  also  cover 
the  teslielc,  wlale  the  remains  of 
\hv  gid>c'rnaeu!rnn  testis  attach  it 
V  til  llif  l)olti>iji  nf  the  gcrotmii. 

Tunica  ¥ag:malis — Tlie  prop- 
ter coverings  of  the  testicles  are 
two  —  tho  tunica  vaginalis  and 
tho  tiinira  ulhui^nea.  The  for- 
nuT  is  a  olowil  serous  sac,  in- 
vest in  *;  all  the  se(*rcting  portion 
of  tlic  testicle,  exec) it  wliere  the 
epididymis  is  at  Laehed  iMdiiml 
and  ihc  remains  of  tlie  gidn^r- 
nncrdnni  liclow.  It  dips  down 
posteriorly,  between  the  epididy- 
mis and  the  testicle.  On  the 
out  IT  side  rhe  tunica  va 
covers    and    closely    invests    the 

eiiidiflyniis.     The  reflected  layer  fiirms  a  closed  sac,  and  extends  up 

the  cord  to  a  greater  tir  less  extent. 

The  tunica  vaginalis  represents  a  jjortion  of  the  jieritouenni  carried 


Pig.  117. — Lkft  Titnica  VAamAUs  Op«nei>, 
Showing  Testis,  EpiniDVMis,  r.rc,,  fhdm 
OuTKH  StUK,  1,  <»r^uii  of  (iimldi>H;  2,  \as 
dvtorvna;  3,  glnlius  major  of  i*pitiidyiiiiK;  4, 
6^  tviiiir-B  v:i|i;iiiiiUM;  5,  testicle;  7»  hyrtuUU 
of  Morgufcrii  {tjiuairi). 
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down  by  the  testicle  in  its  descent  from  the  abdomen.  Ordinarily,  at 
birth,  all  connection  between  its  cavity  and  that  of  the  i)eritoneum  is 
closed,  a  white,  fibrous  line  (habeniila)  alone  marking  the  original  con- 
tinuity of  membrane.  Sometimes,  however,  the  opening  persists,  in 
which  case  congenital  hernia  is  likely  to  occur;  or  the  communication 
may  be  a  narrow  canal,  open  to  the  passage  of  fluid  only ;  or  again,  par- 
tial obliteration  may  occur,  isolated  serous  sacs  being  left  along  the 
cord ;  finally,  it  more  often  happens  that  the  upper  aperture  is  closed, 
and  a  considerable  portion  below  remains  unobliterated,  so  that  the 
tunica  vaginalis  extends  for  some  distance  upward  in  front  of  the 
cord. 

The  cavity  of  the  tunica  vaginalis  is  lined  by  pavement  epithelium, 
and  normally  contains  only  enough  fluid  to  lubricate  the  surfaces. 

Tunica  Albnginea. — The  tunica  albuginea  is  the  proper  investing 
membrane  of  the  secreting  portion  of  the  testicle.  In  its  substance  the 
branches  of  the  spermatic  artery  ramify  and  break  up,  to  be  distributed 
to  the  seminal  tubules  within.  It  is  composed  of  dense,  white,  fibrous 
tissue,  is  only  slightly  extensible  (whence  the  pain  in  orchitis),  and 
sends  trabeculse  into  the  substance  of  the  testicle  to  break  it  up  into 
compartments  (about  400  in  each  testicle)  for  the  lodgment  of  the 
tubuli  seminiferi.  It  forms  the  mediastinum  (corpus  Highmorianum) 
above  and  behind,  where  the  vessels  pass  to  and  from  the  testicle,  and 
where  the  straight  tubes  come  out  to  form  the  coni  vasculosi  in  the  head 
of  the  epididymis. 

Olandnlar  Snbstance — The  glandular  substance  of  the  testicle  con- 
sists of  innumerable  little  tubes  (tubuli  seminiferi)  closely  packed  in 
conical  segments  between  the  fine,  fibrous  septa  thrown  out  by  the 
tunica  albuginea.  The  number  of  these  cones  is  computed  to  be 
from  250  to  about  500,  and  their  combined  length  from  1,000  to  5,500 
feet. 

They  consist  of  a  membrana  propria,  within  which  are  several  layers 
of  epithelial  cells,  the  outer  ones  polyhedral,  those  nearer  the  lumen 
spherical.  These  latter  are  known  as  spermatoblasts,  and  from  them 
the  spermatozoa  are  evolved.  Section  through  a  tubule  shows  the  stages 
of  this  process  by  which  the  cells  become  pear-shaped,  tailed,  and  finally 
full-fledged  spermatozoa. 

Issuing  from  the  apices  of  the  cones  the  tubes  unite  to  form  20  or  30 
tubes  (vasa  recta),  which  run  straight  into  the  fibrous  mediastinum, 
and  there  form  an  irregular  plexus  of  channels  with  no  proper  walls 
(rete  testis).  Issuing  hence  the  ducts,  now  known  as  vasa  eflFerentia, 
pierce  the  tunica  albuginea  to  form  the  epididymis. 

The  Epididymis. — The  epididymis  caps  the  testicle  proper  and  skirts 
its  posterior  border.  It  begins  al)ove,  where  the  vasa  efferent i a  issue 
through  the  tunica  albuginea.     These  canals  immediately  dilate  and  col- 
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lect  in  convoluted  cones  (coni  vasculosi),  forming  the  broadest  part  of 
the  epididymis,  the  head  or  globus  major,  wliich  lies  over  the  top  of  the 
testicle.  The  coni  vasculosi  all  empty  into  one  canal — the  canal  of 
the  epididymis,  which  forms  by  its  convolutions  the  central  part  or  body 
of  the  epididymis.  This  body  is  separated  from  the  testicle  proper  by 
the  cul-de-sac  of  the  tunica  vaginalis.  Below,  the  canal  of  the  epididy- 
mis exhibits  further  convolutions.  At  this  point  it  is  known  as  the 
globus  minor,  or  the  tail  of  the  epididymis.  Connective  tissue  unites  it 
to  the  testicle  to  this  point,  and  from  here  on  the  canal  becomes  more 
dense,  and  is  known  as  the  vas  deferens. 

The  little  supernumerary  diverticulum  (or  there  may  be  several), 
known  as  the  vas  aberrans  of  Haller,  when  present,  usually  empties  into 
the  canal  of  the  epididymis  at  this  point.  The  canal  of  the  epididymis 
is  furnished  with  ciliated  epithelium  whose  cilia  sweep  toward  the  vas 
deferens. 

There  exist  normally  upon  the  head  of  the  epididymis  several  little 
prominences,  solid  and  cystic,  known  as  the  hydatid  of  Morgagni,  or 
pediculated  hydatid,  the  corpus  innominatum  of  Qiraldes,  and  the  non- 
pediculated  hydatids.  They  are  the  remains  of  the  Wolffian  body  and 
of  the  duct  of  Miiller. 

The  blood  supply  of  the  testicle  and  epididymis  is  derived  from  the 
spermatic  artery.  The  lymphatics  empty  into  the  hmibar  (not  the  in- 
guinal) glands. 

PHYSIOLOGY 

External  Secretion — The  function  of  the  testicle  is  to  form  sperma- 
tozoa, the  male  procreative  seed.  These  microorganisms  are  the  result, 
not  of  a  secretion,  but  of  an  evolution  of  the  spermatoblasts  of  the 
seminal  tubulus.  Thonce  they  issue  by  force  of  their  own  motility  to 
the  epididymis,  where  their  transit  is  hastened  by  the  ciliated  epi- 
thelium. From  tlie  vas  deferens  they  are  collected  in  the  seminal 
vesicle  and  ampulla,  whence  th(»y  are  ejaculated  during  the  sexual 
orgasm. 

Internal  Secretion — The  so-called  internal  secretion  of  the  testicles — 
viz.,  the  effect  of  the  })resence  of  the  t(*sticles  upon  the  organism  at  large 
— has  been  studied  anew  of  late  years  in  connection  with  the  discussion 
over  the  pro])riety  of  castraticm  for  hy}KTtro})liy  of  the  prostate.  It  has 
long  been  known  that  the  testicles  are  essential  to  a  virile  adolescence, 
since  castration  in  infancy  produces  the  recognized  type  of  high-voiced, 
effeminate  eunuchs.  The  familiar  contrast  between  ox  and  bull,  horse 
and  stallion,  is  equally  to  the  p^jint. 

This  internal  secretiim  is  derived  from  cells  lying  in  the  stroma  of 
the  testicles,  between  the  tubules. 
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The  two  constituent  parts  of  the  testich^  wliich  have  been  briefly 
described  above,  are  developed  separately  in  the  fetus.  The  epididymis 
is  formed  from  the  lower  part  of  the  Wolffian  body,  and  its  duct  is  a 
continuation  of  the  Wolffian  duct  to  the  lower  and  back  part  of  the  blad- 
der. The  deferential  artery,  a  branch  of  the  hypogastric,  supplies  it. 
The  secreting  portion  of  the  testicle,  on  the  other  hand,  is  formed  from 
fetal  tissue  lying  in  front  of,  but  seemingly  independent  of,  the  Wolffian 
body,  and  its  artery,  the  spermatic,  comes  from  the  aorta  just  below  the 
renal  artery.  This  peculiarity  of  vascular  supply  may  account  for 
the  fact  that  one  part  of  the  organ  is  often  diseased,  the  other  part  re- 
maining sound. 

The  Descent  of  the  Testicle — The  testicle  devol()})s  in  front  of  the 
Wolffian  body,  resting  upon  the  brim  of  the  true  jK^lvis  near  the  site  of 
the  future  inguinal  canal,  which  at  this  period  (fifth  month)  is  repre- 
sented by  the  processus  funiculo-vaginalis,  a  pouch  of  peritoneum  run- 
ning into  and  terminating  among  the  nmscle  fibers  of  the  abdominal 
wall,  through  which  it  ultimately  extends  into  the  scrotum.  This  pouch 
offers  a  resting  place  into  which  the  testis  tends  to  work  its  way,  aided  by 
the  gubemaculum  testis,  a  fibro-muscular  cord  attached  above  to  the 
testis,  epididymis,  and  spermatic  cord,  below^  to  the  abdominal  wall,  the 
inner  surface  of  the  pubes,  the  bottom  of  the  scrotum,  the  perineum, 
and  by  a  few  fibers  to  the  thigh  over  the  saphenous  opening.  Guided, 
or  perhaps  pulled — the  point  is  disputed — by  the  gubemaculum,  the 
testicle  settles  into  the  peritoneal  pouch,  and  with  it  sinks  gradually 
through  the  abdominal  wall  and  into  the  scrotum.  The  stronger  fibqrs 
of  the  gubemaculum,  fastened  to  the  bottom  of  the  scrotum,  persist  in 
adult  life  as  a  fascial  band,  while  the  pnx^essus  funiculo-vagiualis,  in- 
verted by  the  descent  of  the  testis,  becomes  the  tunica  vaginalis.  The 
part  of  the  processus  above  the  testis  is  obliterated  by  adhesion  of  its 
opposed  surfaces,  beginning  at  both  ends,  al)ove  at  the  internal  abdomi- 
nal ring,  below  quite  near  the  testicle.  When  adhesion  is  complete  only 
a  fibrous  cord,  the  hahcnnia,  remains. 

The  descent  of  the  testicle  into  the  scrotum  occurs  during  the  last 
six  months  of  intra-uterine  life.^  Indexed,  in  10  yx^r  cent  or  20  per  cent 
of  all  children  the  testicles  are  still  in  the  abdomen  at  the  time  of  birth. 
In  most  of  these  the  testicle  descends  during  the  following  weeks,  but 
in  a  small  proportion  of  cases  it  is  retained  for  years,  or  even  perma- 

'  Cf.  Koclier,  op,  cit.,  p.  547;  J:icol).s()n,  op.  cit.,  p.  1 ;  Curling,  **  Diseases  of  the  Testis," 
4th  Ed.,  187S,  p.  14;  Momxl  and  Terriilon,  " Traits}  d.  inal.  du  testicuk',*'  1KS9. 

^  Only  mammals,  and  not  all  of  them,  have  cxtra-alKlominal  testes,  while  some 
mammals  retain  the  testes  within  the  abdominal  cavity,  except  during  the  rutting 
season,  when  they  become  congested  and  arc  extruded  into  the  scrotum. 
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iieijtiy.     The  t*liiii(*iHii  iktt!  lako  no  accuiiut  t»f  fhr  jioNitiuii  nf  the 
tide  fhiriiig  tlie  tirst  year,  hnl  if  it  is  retained  fur  Imigt^r  than  this  tl 
coriditiuu  ii*  defiuitely  abiKJiiual. 


ANOMALIES    OF  THE   TESTICLE 

MoriiHi  liiid  Tcrrillairs  classiHcation  uf  aoumalirs  of  the  t<*stii*k*  is 
the  foUuwiug: 

I  In  excess ,  . . .     Polyorchifim. 

Iq  immbor. . .  i        _        r  Ahseuce.. . . .     Auorchism. 


Anomalies  in  developraeul . 


1  Deficient     ,^     . 


naion, . Hynonchism. 

-      .  J  III  excess. .  , HyportropKy. 

1^  Deficient ,  Atrophy. 

{-T    i  ,1    I  Incomplete  mipratiari...  Retention, 

[  Ahnnrmril  im^mUon Eclopui, 

Descended Inversion. 

L  Anomalies  of  Development. — Polyorchism. — Though  many 
instaiiees  of  snjiernnmri'nry  testis  luiw  Ih^vu  rrimrted,  and  the  eonditimi 
is  known  to  exi.st  in  the  htwer  aiiiinak  ( Jaeobson  ),  the  nUe^ed  instances 
IB  TUfln  have  provr-d  to  ho  [)e<hineiihited  tnmors*  eueyated  hydr<:H'ele, 
omental  heriuiK  or  have  laeked  On*  |)rof»f  of  a  ]mthr>lo^ical  exaniinatifin, 
with  the  exeejition  of  the  ea.se  reported  hy  Arhtithnnr  Ijine,*  in  whieh 
the  diagno.sis  was  confirmed  by  a  microseopica!  exaini nation  of  the 
s u perini tner a  r v  i  M'^a n . 

AnorcMsm. — The  tej^tiele  may  Im^  larking  ou  ouu  or  both  aides.  With 
Khsence  of  the  tentiele  is  associatcxl : 

1.  ITsnaliy  absentx^  of  the  epididymi?^  and  ^lart  of  the  var?,  or 

2.  Exceptionally,  entire  absence  of  the  seminal  <luet  np  to  the 
vesicle,  or 

S,   Still  more  rarely,  the  testis  only  is  wanting,  while 

4.  The  testis  may  Ik;*  present  and  the  vesicle,  epiilidyniis,  and  vas 
absent  (  Jacobson ) . 

During  life  anorchisni  eaTin(»t  be  differentiated  from  abdominal 
cryptoridiisni,  exee]»t  by  o|)eration. 

SyBorchism*— Jaeobsou  cites  tlie  cases  of  Cruveilliier  and  LockwcKxl, 
the  one  in  an  aclnlt,  the  other  in  a  fetits,  of  intra-abdominal  testicuhir 
fusion. 

II.  Anomalies  in  Migration. — Cryptorchisin.  —  (Wyplorchkm 
means  abseni-e  of  one  or  bctth  testicles  from  the  sm^tinii,  and  thei 
presence  elsc^where,  in  contradistinction  to  unorchmn,  mentioned  above,"' 
meaning  total  absence.  Monorchii^m  is  unilateral  eryptorchism.  i 
rviained  lest  is  is  one  that  has  Ixrn  arrested  at  sonn^  point  in  ils  nornni 
descent.     An  actoplc  tcsHs  is,  strictly  sfuniking,  one  that  has  hidgcnl  a 


*  BHL  Med,  Jour.,  1894,  ii,  1241. 
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some  point  out  of  its  normal  course.  The  term  ectopia  testis  is  often 
used  loosely  as  a  synonym  for  cryptorchism. 

Cryptorchism  is  an  infrequent  anomaly.  Marshal  found  11  cases 
among  10,800  English  recruits,  of  which  only  1  was  bilateral.  Rennes 
met  with  only  6  cases  among  3,G00  French  recruits ;  none  bilateral. 

Setention. — By  obstruction  to  its  progress  or  by  traction  from  be- 
hind (peritoneal  adhesions,  shortness  of  the  vas,  etc.)  the  testis  may 
l)e  retained  inside  the  abdomen,  or  it  may  1k»  arrested  at  any  point  in  its 
descent.  Hence  there  may  be:  1.  Abdominal  retention,  the  testis  lying  in 
the  lumbar  region,  or  floating  attached  by  a  "  mesorchium,"  or  resting 
in  the  false  pelvis  near  the  internal  abdominal  ring  (iliac  retention). 
2.  Inguinal  retentiony  the  most  common  variety,  the  testis  lying  at  the 
internal  abdominal  ring  (internal  inguinal  retention),  in  the  canal 
(interstitial  inguinal  retention),  or  at  the  external  ring  (external  in- 
guinal retention).  3.  Pubo-scroial  retention,  the  testis  lying  just  under 
the  pubic  bone.  4.  Karely  the  testicle  alone  is  rctaine<l,  while  the  epi- 
didymis and  vas  are  separated  from  it  and  descend  normally  into  the 
scrotum. 

Ectopia. — Abnormal  tension  of  some  of  the  accessory  bands  of  the 
gubernaculum  may  drag  the  testis  out  of  its  normal  course:  (1)  into 
the  perineum,  where  it  will  lie  beneath  the  dee))  fascia,  in  front  of 
the  anus;  or  (2)  through  the  crural  canal  to  the  saphenous  opening 
(very  rare);  or  (3)  into  the  opposite  side  of  the  scrotum  (cases  of 
Jordan  ^  and  von  T^nhossek)  ;  or  (4)  to  the  front  of  the  pubis  at  the 
base  of  the  penis  (2  cases  of  Po])ow's  *-). 

Inversion. — The  testicle  may  l)e  turned  upside  down  in  the  scrotum, 
or  rotated  so  that  its  long  axis  is  horizmital  or  abnormally  attached  to 
the  epididymis  (cf.  Jacobson).  The  only  clinical  significance  of  these 
very  rare  anomalies  is  their  l)caring  on  puncture  of  hydrocele,  for  the 
inverted  testis  often  lies  above  and  in  front  of  instead  of  below  and 
behind  the  tunica  vaginalis. 

Condition  of  the  Testicle — The  retained  testis  is  almost  always  found 
postmortem  in  a  state  of  fatty  or  fibrous  degeii(»ratioii.  In  s(mie  cases 
the  testicle  may  never  have  reached  even  an  iiicom])lcte  development 
on  account  of  some  congenital  fault ;  but,  as  a  riilt»,  the  testicle  is  nor- 
mal at  first,  and  its  atrophy  is  rapi<l  or  slow  in  pro])ortion  to  the 
pressure  to  which  it  is  subjected.  Tf  l)oth  t(»st(»s  are  retained  in  the 
al)domen  they  may  atrophy  so  early  in  life  as  to  l(»ave  the  individual 
eunuchoid,  practically  asexual  in  lH)th  his  nu^ntal  and  physical  char- 
acter; but,  ha})pily,  th(^  glands  usually  retain  their  physiological  ca- 
pacity long  enough  to  endow  tlu^ir  host  with  inascuUne  attributes  and 
even  |K)tency.     Tlu^  stcM-ility  of  crv])torcliids  has  been  hotly  debated. 


*  Deutsch,  med.  Woch.,  181)5,  xxi,  525.  '  Bull,  de  la  soc,  anai,,  1888,  v,  ii,  053. 
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It  is  true  tliat  a  grtnit  nmj">ritv  of  duulile  i^^rvptorehiilrt  are  .sterile,  and  so 
general  ib  the  aj>j)licatiun  uf  this  rule  that  dirlin«^,^  after  citing  sev- 
eral eases  i){  wonieii  married  to  ervftinrehiils  l»earuig  one  or  several 
eliildren,  felt  eoTii]>elled  to  doubt  the  paternity.  But  several  similar  easojs 
have  been  reporteil  siuee,  a  notable  one  hy  Milner  Siiivih,-  wbvise  jiatieut 
beg<>t  tive  ebildreii^  and  the  question  is  seemingly  elosed  by  the  obser* 
vatirms  of  Beige!  *  and  of  Valette,*  The  fonner  foun*l  numerous  s|^>er- 
matnzoa  in  the  semen  of  a  double  ery|>torehid  aged  twenty-two.  The 
latti.-r  found  a  few  in  the  retained  testicle  removed  from  a  man  twenty- 
one  year^  obi. 

In  deterniining  the  sterility  of  any  given  patient  several  points_ 
niUHt  Ik?  taken  into  consideration. 

1.  The  position  of  the  testicles,  since  abdomixial  cryptorehids  aj 
pear  to  W*  always  sterile. 

2,  Freedom  from  previous  or  present  inflammation. 

3,  The  tsize,  consistence,  sensitiveness,  and  motility  of  the  testicles, 
and 

4.  The  age  of  the  patient.  Btdlingham  Smith**  obtfserves  that  all 
the  cryptorehids  to  wboui  children  have  Ih-cu  iittributed  were  young 
men,  and  thai,  th*  refiirc,  nlthough  eryptnn*lnds  uiay  ntiiiu  their  virility 
until  puberty,  their  jieriod  of  |x^ssible  jiaternity  is  not  over  tive  or  ten 
years. 

f).  A  definite  cmi elusion  is  impossible,  except  from  the  microscopi- 
cal examination  of  the  semen  for  spermatozoa. 

Complications  of  Cryptorcliisin, — Neurahfla  »>f  tlie  testicle  is  an  early 
evidence  that  the  surmuntling  niuscles  arc  exerting  injurious  piT^ssure 
u]¥m  the  gland.  Inffamination,  whether  trannuitic,  gonorrheal,  or  tu- 
bercular, is  not  rare,  and,  if  acute,  is  extfuisitely  painful,  A  frophif  fol- 
lows. Hydrocele,  gangrene,  abscess,  and  fatal  p'ritonitis  are  among  the 
rarer  consequences  of  inflammation. 

Mnlignani  urowihs  are  frequent,  especially  sarcoma.  The  <legen- 
erated  condition  i\i  the  organ  and  the  constant  irritation  to  which  it  is 
atibjected  render  it  particularly  liable  to  malignant  changes.  The 
frecjuency  of  these  growths  is  the  most  weighty  argument  in  favor  of 
castration, 

Heniift  often  accompanies  inguinal  retention,  since  the  testicle 
keeps  the  canal  j>atent.  Absence  of  the  testicle  from  the  scrotum  gives 
a  clew  to  the  ditferentiation  Ijetwet^n  retained  testis  and  hernia.  When 
the  testicle  becomes  strangulated  by  torsion  of  the  cord  it  simulates 
strangulated  hernia, 

*  Op,  ciL,  p.  46T.  » iMTitfi,  1S99,  li,  785, 

'  Virclmw'n  Archh\  1S67,  x?na^iii,  144,  *  Lytrn  mi-d,,  186t>,  ii,  20. 

•  6Xv'^  Hmpital  ReporU,  «96,  liii,  215. 
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>p.^ntaiitvns  dos^vm  vf  tlie  ti\^tiole  may  not  K^  Ux^kod 
for  after  rlie  first  year  in  any  large  jm^j^ortion  of  eases>,  A  suiiiien 
Diii5calar  effort  cau#eil  5i|H;>ntaneous  des^ivnt  of  the  tec^tioK^s  of  a  man 
ihirty-diree  years  oM  ^Landonzy),  but  this  is  a  mi>st  exivptional  oasise, 
Ambr»>«e  Pare  has  left  an  aninsing  aoe«>unt  of  one  Marie  Germain  wht^ 
jumped  a  ditek  in  ehasing  her  pigs  when,  fettling  a  sharp  |uiiu  and 
*•  seeing  her  genitals  develop/'  •*  sVn  n^tonria*  larnioyant  en  la  niais<m 
de  sa  mere  disant  qne  ses  tripes  hii  estoient  Si^rties  hors  du  ventre/' 
whereapon  her  tme  sex  was  reoi^iizeil  and  she  Kx^ame  a  man. 

In  general  the  prc^osis  of  retained  testis  is  **  atn^phy,  )H>rha|^ 
sareoma." 

TremtBent. — During  infancy  every  effort  should  Iv  made  by  |uid  and 
truss  to  eno^urage  the  testicle  to  descend.  Siuivss  is  j>ossiblo  rtp  to 
the  tenth  year. 

If  mechanical  treatment  does  not  effect  nnlnction,  the  testicle  may 
be  allowed  to  remain  where  it  is,  or  ojx^ration  may  1h*  |x»r formed  to 
drag  it  down  or  to  extirjwte  it.  If  there  is  pain  or  hernia,  this  attempt 
should  certainly  be  made  and  the  testicle  siicriticiHl  if  it  cannot  lx>  brt>nght 
down.  Broca  ^  has  succeeded  in  bringing  down  l.*^'^  such  testicU»s  with- 
out a  death.  Of  79  cases  ol>se^^'ed  for  over  a  yi»ar  JU  had  apimrently  nor- 
mal testicles,  35  had  testicles  normal  in  quality,  but  abnormal  in  |Mxsi- 
tion  (near  the  external  ring),  while  in  only  13  had  the  gland  atn>phietL 
In  1  case  the  abdominal  wall  reuiainetl  weak,  aiid  in  no  case  was  there 
any  recurrence  of  pain.  Only  once  was  castratioii  reijuired.  The 
operation  should  not  be  attempted  before  the  seventh  year  nor  delayed 
beyond  the  tenth. 

When  this  operation  fails,  castration  is,  \n  most  iiistaiuvs,  ]>rofer- 
able  to  abdominal  reimsition,  which  subjei'ts  the  ghuul  to  the  very 
dangers  (except  hernia)  to  be  avoideii. 


>  Gaz.  Hdxiom.,  1899,  iv,  289,  and  Gaz.  dcs  hop.,  1899,  Ixxii,  315. 


CHAPTER   LVIII 
INFLAMMATIONS   OF   THE   TESTICLE   AND  EPIDIDYMIS 

Inflammation  of  the  testicle  may  be  limited  to  the  epididymis 
(epididymitis),  or  may  attack  the  secreting  structure  only  (orchitis). 
Sometimes  both  parts  inflame  simultaneously — as  after  injury.  The 
secreting  structure  may  become  secondarily  involved  by  a  simple  in- 
flammation commencing  in  the  epididymis,  but  the  latter  rarely  suffers 
in  connection  with  primary,  true  orchitis.  The  tunica  vaginalis,  lying 
close  to  the  epididymis,  becomes  inflamed  in  most  cases  of  epididymitis, 
constituting  acute  hydrocele.  On  the  other  hand,  hydrocele  is  rare  with 
orchitis,  since  the  dense  tunica  albuginca  prevents  an  inflammation 
originating  on  one  side  of  it  from  being  readily  transmitted  to  the  other. 

Etiology. — Inflammations  of  the  testicle  may  arise  by — 

1.  Infection  passing  along  the  seminal  canals  from  the  urethra. 

2.  Infection  from  the  blood  or  the  lympli. 

3.  Trauma. 

1.  To  the  first  class  belong  simple  inflammatory  and  gonorrheal  in- 
fections; they  involve  the  epididymis  primarily,  the  testicle  only  sec- 
ondarily. 

2.  To  the  second  class  belong  tubercular  and  syphilitic  inflamma- 
tions (the  former  usually  beginning  in  the  epididymis,  the  latter  in  the 
testicle)  and  the  orchitis  of  infectious  diseases. 

3.  Inflammations  of  the  third  class  (traumatic)  implicate  both  testis 
and  epididymis,  but  chiefly  the  former. 

EPIDIDYMITIS 

Epididymitis  is  the  most  common  of  all  the  diseases  of  the  testicle. 
It  occurs  at  any  age,  most  frequently  during  early  adult  life  and  middle 
age,  since  its  chief  cause — urethral  inflammation  or  irritation — exists 
most  commonly  during  these  periods  of  life.  Tt  has  an  acute  form,  but 
is  very  prone  to  run  into  the  chronic  state,  and  may  l)e  subacute  from 
the  first.  It  habitually  terminates  in  resolution,  rarely  in  abscess.  One 
attack  predisposes  to  another.  It  is  often  double,  but  the  two  testicles 
are  very  rarely  simultaneously  involved ;  the  inflammation  of  one  usu- 
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ally  precedes  that  of  the  other  by  a  number  of  days  or  weeks,  after  which 
the  disease  sometimes  returns  to  the  testicle  first  invaded,  chiefly  in 
badly  managed  cases. 

Etiology 

The  prime  cause  of  epididymitis  is  inflammation  of  the  posterior 
urethra.  The  inflammation  travels  from  the  urethra  up  the  ejaculatory 
duct  and  along  the  vas  deferens,  not  by  a  microbic  migration,  but  by  an 
actual  extension  of  the  inflammation  along  the  mucous  membrane  of 
these  canals.  This  explanation  has  long  been  disputed,  but  three  facts 
may  be  laid  down  to  prove  it : 

1.  No  matter  what  the  condition  of  the  anterior  urethra,  epididy- 
mitis never  occurs  except  from  inflammation  or  trauma  of  the  posterior 
urethra. 

2.  The  prodromal  symptoms  usually  point  to  inflammation  of  the 
vas  before  there  is  inflammation  of  the  epididymis. 

3.  Vasotomy  ^  has,  in  my  experience,  cured  the  most  inveterate 
cases  of  relapsing  epididymitis,  in  two  cases  even  bringing  an  acute  at- 
tack to  an  abrupt  termination. 

Nearly  all  the  causes  enumerated  as  capable  of  producing  orchitis 
may  also  exceptionally  give  rise  to  epididymitis.  Gout,  trauma,  cold, 
and  prolonged  sexual  excitement  may  cause  it,  but  urethral  inflamma- 
tion is  by  far  the  most  active  cause.  The  most  common  form  of  this 
irritation  is  gonorrheal  urethritis,  then  stricture,  finally,  any  prostatic 
inflammation ;  the  passage  of  instruments,  especially  through  a  urethra 
already  affected  by  chronic  inflammation  or  stricture,  but  occasionally 
where  no  appreciable  disease  exists;  the  use  of  the  lithotrite;  perineal 
section;  retention  of  a  calculus  in  the  prostatic  urethra — in  short,  any 
inflammatory  affection  of  the  prostatic  sinus  around  the  orifices  of  the 
ejaculatory  ducts.  In  general,  it  may  be  laid  down  that  epididymitis 
is  to  be  looked  for  mainly  from  the  third  to  the  eighth  week  of  gon- 
orrhea. A  number  of  cases  are  on  record  in  which  it  is  alleged  that 
epididymitis  has  preceded  the  gonorrheal  outbreak  ( Fourneaux- Jordan, 
Sturgis,  Stansbury,  Castelnau,  Vidal).  Tn  my  opinion  these  are  not 
true  cases  of  new  gonorrheal  infection,  but  instances  of  relapsing  gon- 
orrhea, in  which  a  prostate  already  damaged  is  kindled  by  sexual  exer- 
cise into  acute  irritation,  which  first  shows  itself  by  producing  swelled 
testicle,  and  only  later  manifests  itself  as  a  discharge  at  the  urethral 
orifice. 

Some  individuals  seem  predisposed  to  epididymitis,  so  that,  notwith- 
standing the  utmost  care,  every  attack  of  gonorrhea  is  invariably  at- 
tended by  swelled   testicles;   while   others,   regardless  of  all   hygienic 

*  Cf.  Chetwood,  Jour,  of  Cut.  and  Gen.-Urin.  Dweowes,  1900,  xviii,  445. 
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pret:'iniliMiiH,  gn  nhml  with  u  rugiiifx  gonorrliea,  eiriployiiig  n<>  trrHttiieut| 
ciiiitiiiiniig  st;xo;il  iiikTcfiiU'si'  mul  thi^  iibusu  of  almhul,  not  evca  Hiip- 
porting  the  testicles,  and  yet  tliey  eseujie.  Indeed,  the  one  patient  who 
took  more  t^erupidoiii^  eare  of  hiinst-lf  than  any  other  in  my  whole  ex- 
jx^rienee^  who  went  t(j  bed  and  stayed  tliere,  tvH>k  no  loeal  treatment  what- 
ever, and  lived  on  the  lightest  of  diets,  in  due  time  develojxiid  a  double 
epididynntis,  whieh  term inu ted  in  siippiirutitm  im  lK>th  sides. 

It  may,  however,  he  statetl  dogmatieuUy  that  w-hik^  a  gonorrhea  of 
itself  will  sonietinies,  in  t^pite  of  all  preeantions,  oceasion  swelled  tes- 
tiek%  yet  thiss  e<miplieiitiim  is  imt  likely  to  eii8ne  if  tlie  patient  wear  a 
su.s|H.^usory  handage,  alistain  fn>m  vii4ent  or  jolting  exereisij  ( horsehack 
riding,  daneing),  and  avoid  hodtly  fatigne  and  efforts  at  lifting,  AlM>ve 
all^  sexual  exeilernent  or  indalgencH*,  and  the  use  of  aleoliol  in  any  sluifc*, 
must  he  interdict t^d.  The  passage  of  instnimrnts  throngh  a  eanal  sul»- 
jeet  at  \\\v  tiuui  to  gimorrhea  is  a  suflieient  cause  for  epididymitis.  The 
loi-al.  am]  espeeiidly  the  alinrtivo,  metlit>ds  of  tnnitmeni  are,  therefore, 
IRHndiarly  liable  to  oreasion  swelle^l  testitOe.  Yet,  from  an  ex|M.'rienee 
extending  over  several  years,  I  nm  eonvineed  that  the  modern,  moderate 
hieal  treatmeat,  if  promptly  npplied  Jind  prnpM'ly  adtninistered,  js  the 
one  way  to  prevent  posterior  nretlirilis,  epididymitis,  and  all  the  other 
eomjili  cation *4  of  gonorrhea. 

The  eiddidyridtis  of  strietnre  and  of  prostatic  hyiiertrophy  is  usu- 
ally indaeed  hy  instrunu^ntiititjn. 

Any  pyogenic  haeterinm  may  cause  epididymitis,  Tn  operating 
upon  the  gonorrheal  epididymis  the  gonococcus  is  usually  found  in  pure 
cidture. 

PATJJnLO<iY 

The  iutlammatory  pnMu^ss  is  most  aeate  at  one  or  (he  cjther  entl  of 
the  epididymis,  usually  the  globus  minor.  The  duct  is  thickened  by  tlic 
inflammation  and  djlale<l  in  places  by  the  aeeinnulated  si»eretions,  des- 
quanuited  epithelium,  autl  pus.  The  c«mueetive  tissue  is  intiltrated  and 
edematous.  Actual  abscess  formation  in  the  ridr\  though  the  aljsce^s 
is  usually  smidl,  and  after  res<»lnrion  of  the  inthiiiiniatiim  the  pus  is  ab- 
sorlved.     The  round  lump  tluit  ix^mains  is  the  seat  of  the  abs(?ess. 

The  (eslide  is  congested,  very  rarely  invaded  hy  the  abscess. 

The  ttttiim  vfujinalis  is  always  intlamed  and  usually  the  seat  of  hy- 
drocele, though  this  eonunouly  disap[x.^ars  as  the  epididymitis  snlmi.h'^. 

The  seminal  reside  is  always  intlamed. 

The  vas  suffers  only  a  slight  catarrhal  iuflammiitinn.  PeridelVr- 
eutitis,  abscess,  nnci  }K*ritonitis  Iiave  Wen  noted,  hot  thesis  jire  to  the  hist 
degree  exceptional. 

As  tlu*  inflammation  tleeliues,  the  assiH-ititefl  lesions  elear  up  and  the 
edeuja  is  absurbedj  leaving  only  one  or  more  hard  lumps  in  the  epididv- 
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mis  to  mark  tlie  seat  of  abscess.  In  these  lumps  the  epididymal  canal  is 
|)ermanently  damaged ;  dilated  and  (ratarrhal  in  some  places,  ixrchided  in 
others.  Occlusion  of  the  epididymis  is  not  the  constant  result  of  in- 
flammation, but  when  it  does  oc(*ur  is  probably  permanent.  Hence, 
spermatozoa  can  never  again  issue  from  that  testicle,  and  if  both  tes- 
ticles are  involved  the  patient  is  sterile.  But  the  testicle  does  not 
atrophy  on  this  account,  nor  is  the  patient's  potency  or  sexual  appetite 
at  all  impaired. 

Symptoms 

Epididjnnitis  may  come  on  in  an  acute  or  a  subacute  form,  the  lat- 
ter usually  when  the  epididjnnis  has  previously  suffered  from  a  similar 
attack.  First  attacks,  like  first  attacks  of  gonorrhea,  are  usually  the 
most  severe.  Epididymitis  is  ushered  in  by  premonitory  symptoms 
which  precede  the  swelling  by  some  hours.  Usually  the  gonorrheal  or 
gleety  discharge  is  not  visibly  modified  until  after  the  testicle  begins  to 
swell.  Then  it  diminishes,  perhaps  stops,  to  return  again  as  soon  as  the 
inflammation  of  the  epididymis  is  fairly  on  the  decline. 

Prodromes. — A  vague  uneasiness  is  felt  in  the  testicle  and  along  the 
cord  up  into  the  back,  as  if  the  cord  were  being  pulled  upon.  Attentive 
patients  will  frequently  aver  that  the  pain  was  noticeable  in  the  groin 
for  some  hours  l)efore  any  uneasiness  was  exi)erienced  in  the  testicle. 
There  is  usually  only  a  slight  painful  tension  in  the  groin,  but  sometimes 
it  is  very  severe,  extending  around  to  the  lumbar  region  and  up  the 
back.  S<jmetimes  there  is  a  sense  of  weight  in  the  perineum  and  fre- 
quent desire  to  urinate,  with  pain  and  ditHculty  in  the  act.  Occasion- 
ally a  chill  ushers  in  the  affection. 

Onset — 1.  Whether  any  of  the  foregoing  symptoms  have  attracted 
attention  or  not,  the  attack  begins  with  pain  in  the  testicle,  attended  by 
awelling.  The  amount  of  pain  and  swelling  varies  in  different  cases. 
In  the  suhacute  form,  the  swH>lling  is  moderate,  comes  on  rather  slowly, 
and  is  confin(»d  to  the  epididymis.  There  is  but  little,  if  any,  fluid  in 
the  tunica  vaginalis.  With  such  mild  cases  there  are  no  constitutional 
symptoms  and  the  ])ain  is  not  excruciating.  It  is  aggravated  by  the 
erect  posture,  but  wholly  disaj)iM'ars  when  the  })atient  is  put  on  his  back 
with  th(»  testicle  elevated. 

2.  But  the  picture  is  a  different  one  if  the  onset  is  acule.  The  swell- 
ing commences  promjitly  and  increases  with  rapidity.  First  it  is  local- 
ized post(»riorly,  but  soon  it  s])reads  to  the  tunica  vaginalis  and  about  the 
t(?stis.  The  scrotal  tissu(\s  l)ecome  edematous.  Yet,  even  under  all 
these  disadvantageous  surroundings,  with  an  edematous  scrotum  and  a 
tensely  filled  tunica  vaginalis,  can^ful  examination  will  rarely  fail  to 
localize  the  hardness  and  most  of  the  pain  in  the  epididymis.  The  in- 
flamed mass  ra})idly  reaches  the  size  of  the  fist.     The  cord  becomes 
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swollen  and  pfiiDfii]  on  prrssnre,  OoeaBionally  the  cord  Ix^conies  partly 
stranguitUed  in  llir  inii:niniil  emiul,  t^iuw  it  is  iinjiossilile  for  it  to  swell 
mneh  there,  siuTounded  a^  it  is  by  tinu  fibrous  t^^triK^tun's.  Tins  gives 
rise  to  intenec  pain  in  tbe  groin. 

Pain.^— Pain  in  aente  ef>idiclyniitis  is  great^  increasing  from  the  first 
proportionally  to  the  swelling.  The  pain,  however,  is  not  so  severe  as 
in  trne  orchitii?.  It  is  dragging,  oebing,  and  siekening,  making  the  pa- 
tient feel  faint  Loconif>tion  i.s  iduio^t  impossible,  the  motions  of  the 
patient  are  very  deliberate  as  he  changes  his  position,  and,  if  obliged  to 
stand,  he  carefnlly  supports  and  shields  the  swollen  serotnm  with  his 
hand.  While  rest  on  tlie  Itaek  with  the  testiele  raised  modi  ties,  it  does 
not  allay,  the  pain,  but  in  this  position  the  tortnre  is  more  bearable.  If 
strangulation  of  the  eord  at  tlie  ring  otxnirs,  the  pain  is  greatly  in- 
tensified. 

Course, — As  the  disease  advances,  pain  increases  in  intensity  for  a 
day  or  two,  remains  stationary  for  several  days  after  the  organ  has 
reached  its  full  size,  and  finally  1  ►eg ins  to  decrease,  and,  even  in  des- 
perate cases,  by  the  end  of  the  seeond  week  has  usually  disappeared,  or 
become  redueed  to  tbe  slight  dragging  nneasiness  which  constitutes  the 
only  pain  of  mild  eases.  This  rt^lief  frouj  pain  is  often  experienced 
while  fbe  organ  is  yat  large,  the  epi<lidymis  thiekene<J,  the  scrotum 
edematous  and  souie  fluid  still  left  in  the  tunica  vaginalis. 

The  coriHtUuiiomd  sj/mptoms — fener,  loss  of  apputite,  etc. — like  the 
paiuj  vary  with  the  intensity  of  the  inttamniation.  What  fever  there  is 
disappears  before  the  pain,  ami  long  before  the  swelling. 

The  gradual  disapi^e/aruuee  of  tbe  hardness  from  tbe  epididymis  may 
ejctend  over  many  years,  and  in  m<>st  eases  is  never  entirely  aeeom* 
plished.  Tlie  fKiint  first  attaeked  is  tbe  last  to  resolve,  Tbe  absorption 
starts  rapidly,  but  jirogrcsses  more  and  more  slowly,  until  it  seems  to 
remain  stationary.  The  little  ban!  hnnp  in  tbe  epididymis  occasions 
the  patient  no  uneasiness,  is  not  sensitive  to  pressure,  and  is  ignored. 

Extensive  sitppuniiion  is  rare  in  gonnrrheal  epididymitis,  but  n4 
uncommon  in  severe  cases  clue  to  other  barter! a, 

Airopht/  of  the  iesfirje  nevrr  results. 

Chrome  or  Belapsmg  Epididymitis,— Epididymitis  may  he 
said  to  have  a  natural  limit  of  aljout  two  weeks  for  its  acute  symptoms, 
but  relaijses  are  very  eommon,  and  carelessness  nu\y  prolong  tbe  trouble 
to  as  numy  m*mtbs.  Rtdapses  are  habitually  mililer  than  first  attacks. 
But  the  epididymitis  that  beg:in8  most  mildly  may  go  un  by  successive 
outbursts  to  Wconie  most  severe. 

Dla^onosis 

Nothing  is  easier  than  the  diagnosis  of  an  aente  epididymitis  oecur- 
ring  during  a  gonorrhea  or  j)roviike<l  by  urthral  iustrnmeutation.     Bat 


I 


EPIDIDYMITIS  617 

chronic  or  subacute  cases  may  be  mistaken  for  tuberculosis.     (See  Diag- 
nostic Table,  p.  635.) 

Acute  orchitis  is  distinguished  by  its  etiologj^  the  more  marked  gen- 
eral symptoms,  and  the  fact  that  the  testis  proper,  and  not  the  epididy- 
mis, is  chiefly  involved. 

Pboonosis 

The  prognosis  may  be  summed  up  thus :  there  is  no  danger  to  life, 
to  sexual  potency,  or  to  desire.  Neuralgia  or  tuberculosis  may  follow 
acute  epididymitis  in  subjects  predisposed  to  these  ills.  Sterility  (of 
the  affected  organ)  and  relapse  are  both  possible  results,  but,  contra- 
dictory as  it  may  seem,  the  more  liable  the  patient  to  relapses,  the  less 
likely  is  he  to  be  sterile.  This  does  not  mean  that  the  greater  the  num- 
ber of  attacks  the  less  damage  done.  On  the  contrary,  each  attack 
doubtless  leaves  its  mark  and  may  obstruct  an  epididymis  which  previous 
attacks  have  left  patent  Yet  this  very  patency  of  the  canal  constitutes 
at  once  a  liability  to  reinfection  and  an  assurance  of  fertility ;  whence 
the  apparent  contradiction  has  evolved  itself  that  persons  who  have  had 
but  one  attack  of  epididymitis  in  both  testicles  are  less  likely  to  be  fer- 
tile than  those  who  have  had  several. 

Yet  the  patient  is  not  impotent,  his  sexual  power  and  appetite  are 
unimpaired.  He  ejaculates  semen  resembling  the  healthy  fluid  in  quan- 
tity, smell,  and  color,  but  containing  no  spermatozoa. 

Benzler's  ^  investigations  are  interesting  in  this  regard.  By  looking 
up  the  subsequent  history  of  old  soldiers  who  had  had  gonorrhea  while 
in  the  German  army,  he  found  that  among  those  who  had  been  married 
three  or  more  years,  10.5  per  cent  of  those  who  had  suffered  gonorrhea 
without  epididymitis  were  childless,  against  23.4  per  cent  of  those  who 
had  had  single  epididymitis  and  41.7  per  cent  of  those  who  had  had  both 
organs  inflamed. 

On  the  other  hand,  traumatic  epididymitis  is  far  less  likely  than 
urethral  epididymitis  to  lead  to  sterility,  since  the  traumatic  inflamma- 
tion concerns  the  testicle  and  the  surroimding  tissue  rather  than  the 
lumen  of  the  canals.  Thus  Liegeois  (Jacobson)  found  spermatozoa  in 
the  semen  of  only  7  out  of  28  patients  who  had  had  double  epididymitis, 
and  of  these,  5  cases  were  due  to  "  local  causes."  Orchitis  does  not 
cause  sterility  unless  the  testicles  atrophy. 

Treatment  of  Epididymitis 

Prophylaxis. — The  prevention  of  epididymitis  during  the  treat- 
ment of  an  inflamed  urethra  is  compassed  by  means  of  gentleness.     It 

»  Archivf.  Derm,  u.  Syph,,  1898,  xlv,  33. 
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is  impossilile  tn  Isiy  *Knvri  a  iixvA  rule  by  which  tliLs  mmplimn-in  u 
always  Iw  avoided.  Ivvcn  the  niiigli  |m.ssagt^  of  sounds  through  an  in* 
llauii*(l  iirothra  dors  not  always  t-ausr  il,  wliilo  it  may  Ije  excited  by  the 
gentlest  fif  iujoeticms. 

It  is  eviileiit  that  inflatnuiatiou  invades  the  epididymis  when  an 
acute  focus  in  the  prostate*  or  vehicle  18  lighted  up  hy  the  trauma  of  ure- 
thral treatiiiont»  Yet  the  jiresence  of  this  aeute  fiKMis  eaiuiot  always  be 
ast-t'rtaioed^  and,  inasiiuieli  as  the  eoiiiplieatiou  aoinetirnes  arises  when 
no  urethral  treatment  is  lieing  employed,  one  cannot  but  feel  a  certain 
fatality  in  the  luatten  All  that  can  be  done  is  to  exercise  the  greatest 
posdiible  gculleness,  esix^nally  in  the  introduetioii  of  dilating  and  metal 
instruments. 

During  arnte  gonorrhea  it  is  customary  to  instruct  the  patient  to 
W'Car  a  suspensury  bandage,  and  ibis  measure  certainly  redn(*es  the  dan- 
ger of  epididymitis,  thought  it  does  not  entirely  {*rf3vent  it.  When  in  the 
course  of  urethral  iidlauuoation  eoiuplaint  is  made  of  a  drawing,  un- 
easy sensation  in  the  gmin  or  testicle,  the  patient  should  lie  placed  ira- 
mediately  ii]M»n  lu*s  back,  the  tcstit*lc  elevated,  and  applications  of  cold 
or  heat  made  iu  oriler  to  ward  (^tT  tbv  tlrreateucd  attack. 

Treatment  of  Gtonorrlieal  Epididymitis.— The  treatment  con- 
sists of  rest  in  bed,  elevation  of  the  testicle,  applications  to  the  testicle, 
and  general  medication. 

Eest  in  Bed. — Although  the  mildest  cases  do  not  always  reipiire  rest, 
one  can  never  he  sure  wdien  the  first  ayniptom  of  epididymitis  apjie^trs 
whctlier  the  case  will  reuiain  mild  or  wlietber,  starting  mildh%  it  will 
not  go  on  by  jirogri*ssive  extension  to  a  ]>robing^*d  or  acute  intlanimation. 
Whenever  this  is  possible^  rest  in  bed  is  ilierefore  required. 

Elevation  of  the  Testicle.— If  tlie  patient  is  in  bed,  the  l>est  way  to 
elevate  the  testicle  is  by  means  ni  a  broad  strip  of  adhesive  plaster 
passed  across  the  thigbs^  aud  upon  which  the  testicles  rest.  Previous 
to  ajifslyiug  this  striji  the  thighs  slionhl  be  shaved  aud  tlie  central  [x»r- 
tion  of  lite  stri[>  sin  mid  be  protc^cted  by  means  of  a  Hap  of  adhesive 
plaster  (*r  a  fiad  nf  gauze,  so  that  it  shall  not  adhere  to  the  perineunu 

If  the  patit^n!  is  about,  the  testicle  uuiy  simply  In-  supported  by  a 
susj)c*ns(>ry  bandage  ar  ji)ck  straj),  thongh  much  better  elevation  may  he 
ohtaineil  by  the  use  of  Curling's  baurhigt^  This  consists  of  a  stpiare 
piece  of  elotb  folded  in  a  triangle,  the  base  of  which  shotd<l  Im^  aWiut  30 
cm.  long.  To  the  center  of  this  Imse  is  tied  the  middle  of  a  piece  uf  tajje 
alKint  1  m.  long.  The  base  of  the  triangle  is  then  placed  under  the 
8crf>tum,  one  acute  angle  earrieil  Uji  on  eaeb  side  in  the  groin  and  tied 
to  a  waistband.  The  eiuls  of  the  tape  are  then  carried  back  around  the 
folds  of  the  nates  like  the  straps  of  a  suspensory  luindagi?,  and  attached 
to  the  waistband  itj  such  a  manner  as  to  hold  the  center  i>f  the  triangidar 
cloth  firmly  in  the  iierinouiu.     The  scrotum  is  then  steadied  by  pinning 
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the  loose  folds  of  the  triangular  cloth  over  the  front  of  it  and  to  the 
waistband,  care  being  taken  not  to  make  the  central  suspension  so  tight 
that  the  testicles  slip  to  one  side  or  the  other  out  of  the  grasp  of  the 
bandage. 

A  less  efficient  but  less  complicated  support  may  be  constructed  by 
using  a  waistband  and  a  towel  as  a  "  T ''  bandage. 

Applications  to  the  Testicle. — Innumerable  applications  have  been 
devised  for  the  relief  of  acute  epididymitis.  The  old-fashioned  tobacco 
poultice  is  no  longer  used.  For  a  number  of  years  it  was  my  custom 
always  to  paint  the  scrotum  with  a  50-per-cent  mixture  of  guaiacol  and 
glycerin,  if  the  case  was  seen  within  twenty-four  hours  of  its  onset  But 
of  late  I  have  ceased  employing  this  measure. 

In  most  instances  the  best  application  during  the  acute  stages  is  a 
jflaxseed  or  a  flaxseed  and  slippery-elm  poultice,  which  should  be  renewed 
every  two  hours.  The  virtue  of  this  application  consists  in  its  light- 
ness and  its  gi*eat  heat.  The  same  amount  of  heat  cannot  be  obtained 
in  any  other  way  except  by  the  electric  poultice.  This  is  more  con- 
venient, but  somewhat  heavier.  Hot-water  bags  are  difficult  to  manage 
on  account  of  their  weight,  and  they  require  changing  almost  as  often 
as  the  poultices. 

Some  patients  prefer  cold  to  heat,  and  for  them  the  ice  pack  is  the 
best  application,  though,  as  a  rule,  it  is  inferior  to  the  poultice.  Both 
cold  and  heat  should  be  tried  and  the  one  employed  which  is  most  grate- 
ful to  the  patient 

As  the  acute  stage  subsides,  a  certain  amount  of  heat  may  be  retained 
by  the  use  of  antiphlogistin,  but  far  preferable  to  this  in  hastening  ab- 
sorption is  the  application  of  a  20-per-cent  ichthyol  ointment.  Saturated 
solution  of  Epsom  salts  has  been  suggested  as  a  local  application,  but  I 
have  not  found  it  peculiarly  efficacious. 

Oeneral  Treatment — Apart  from  the  obvious  light  diet  and  attention 
to  the  bowels,  general  treatment  should  consist  in  attacking  the  infection 
directly  by  means  of  vaccines  and  dilating  the  vessels  by  means  of  vaso- 
dilators. 

If  the  inflammation  is  a  gonorrheal  one,  50,000,000  to  100,000,000 
bacteria  should  be  injected  when  the  case  is  first  seen,  and  this  injection 
repeated  every  other  day  at  the  higher  dose  until  it  is  evident  either 
that  the  vaccines  are  inefficient  or  that  the  inflammation  is  subsiding. 
Dr.  Swinburne  has  obtained  excellent  results  by  the  use  of  antigonococ- 
cus  serum  (2  c.c.  q.  d.).  If  the  inflanuiiation  is  not  gonorrheal,  autog- 
enous vaccines  may  be  employed,  though  we  have  no  data  as  to  their 
reliability. 

Dilatation  of  the  blood-vessels  by  means  of  the  administration  of 
one  or  two  minims  of  tincture  of  aconite,  every  hour  is  sometimes 
marvelously  efficacious  in  relieving  pain.  This  should  always  be  em- 
41 
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|>l(iyocl  iliiriHiLi;  iIh*  ac'uh*  .sfagtis,  with  diit'  re^jHM^t  fnr  fli<*  |Mm5^ilnlity  m 

Operative  Treatment — 1'Ik^  olisorvatiouH  nf  llagner  luive  8tijniilat4?d 
interest  in  tlic  »»[H'rativp  tivatriKMit  of  acute  goiiorrlieiil  opiditlymiti.s. 

Although  grc^ss  sii]t[)nra(inii  is  rare^  a  niiinite  focim  of  Huppurutiun  is 
alino.st,  always  pn^sont,  aihl  tlie  relief  of  llie  tension  in  tliis  fociis, 
at*hieve*l  hy  ineisioii,  [»rnitiptly  relieves  all  jmin*  Uelajim^  after  o|iera- 
tioii  is  extremely  rare — [arohably  not  iiajre  tliari  2  \n*r  eent  or  ^5  per  cent. 

But,  ainirt  from  the  sentimental  ohjectir*n  to  o|K3ratiuM,  ihe  advan- 
ta^^  of  iuc'isien  simuhl  iint  1«'  overrati*tL  If  the  ease  is  nnj  »iversevei*e, 
ineisioii  iIm  s  n(*t  [n'ouiise  to  shorten  its  course,  for  th**  patient  must  lie 


Fi(3.    1 18.— Abscess 


■  idvmib:  RFi.*pmNG  EpmiPYMins. 


in  l>ed  for  five  to  *^even  days  after  the  operation,  and  this  time  would 
UHnally  he  suttieient  to  eouiplete  the  rare;  hut  if  the  inflammation  is 
intense,  if  it  tends  to  relapse  jiro^n'ssively  and  to  gvfwv  steadily  worSM?, 
operation  can  l>e  dejxmded  U|x>n  to  eheek  the  inrtanuuatiou  and  to  re«nlt 
in  a  relatively  rajad  euro. 

In  noni^jonorrheal  eases^  if  at  all  acute  or  ol^stinate,  incision  is  es- 
pecially  indicated,  f<ir  sueh  cases  may  terminate  in  extensive  suppura- 
tion, which  can  only  l>e  averted  hy  |jroni]it  incision.  If  a  large  abscess 
has  already  fiiruied,  lla|yner's  teehnie  may  !>e  disregardetl  and  the 
abscess  opened  by  a  simple  stroke  of  the  l>istourv. 

Treatment  of  the  Declining  Stage.— The  patient  should  W 
kept  in  btnl  nntil  liis  tt^nipin^ature  has  Iwvu  normal  for  forty -eight  hours, 
and  should  Ix;  kept  under  close  observation  for  forty-eight  hours  more 
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Tost  rpljqiso  fK-^'tir,     TlitTtuiflrr,  lit*  rnny  W'  jionniKcd  to  fjo  nliout,  wejir 

hijjr  a  siisiiensorv  IhiimI,ii;i\  ;iiitl  in  j(H»st  instiUK-rs  im  fnrllK'r  fiiiv  is  m 

quirftl.      In  ipr<lt'r  (o  lia^ieii  iil>sor|jlioii  <tf  llio  iii- 

diirntioiu  strini|jii)^  may  K»  i*iiijilt»yeiL 

Strapping.^Tlie  stmpjiing  sliimli]  U-  Jone  so 

as  In  ]in»<hjrc  tho  niaxniniiii  of  i>ros8inv  witli  the 

niiniimiiH  of  ilisroinforf,  iiml  at   ii<»  tiine  slmulil 

the   l*\*4ti(*le,    wliif4i    rc'inaiiia    leinlt»r,    Ix^   8([iif'eztNl 

tiglitly   c'Uoiiglj    to    {jrodiK'o    any    lasting    inieasi- 

ness.     The  nietluMl  «jf  stra]>piiijc:  the  testicle  wliieli 

I  BOW  einphiy  i^  far  snjK^rior  to  the  oltl  way  with 

overlying  strips^  of  adhc?sive  phister.      It  was  d*>- 

vised  by  Dr,  diet  wood. 

A   pieee   of   tajx?   is   first  tied    rather   snugly 

about  the  base  of  the  scrotum  to  hold  tlie  iullamed 

testiele  dowm  and   its  ftdlow  U|>  out  of  tlie  way. 

A   strip  of  light   rnblKT    (Martin)    bandage,    15 

or  20  eni-  long  and  10  cm.  wide,  and  a  pii-ee  of 

adhesive  plaster,  1  em.  wide  and  10  em.  long,  eon- 

gititiite  the  apiniratiLs, 

The  adbei^ive  |)hisler  is  stuck  to  one  (*nd  of 

the   bandage   as   sIhjwu   iu   Fig.    110.      The   s(.to 

turn  i»  geutiy  lifted  and  the  nnintlamed  testi- 
cle pnslie<l  np  out  of  the  way.  The  lutlanied  organ  is  then  encir- 
cled witli  the  rnb[>er  bandage 
as  tightly  as  the  jiatient  can 
b(^ar  it  (this  is  a  matter  of  ex- 
]>erience),  and  as  the  batitbige 
is  wrap]je*l  in  place  the  adhe- 
sive phister  is  brought  around, 
and  hfiltls  it  fast  (Fig.  120). 
Ali^ohitely  the  only  precaution 
mM?e8sary  is  to  get  the  line  of 
greatest  pressure  almve  the  line 
of  greatest  swelling — -i.  e.,  to 
make  the  adhesive  plaster  en- 
eirele  tlie  organ  above  its  equa- 
tor, for  otherwise  it  will  prompt' 
ly  slip  off.  Tlie  advantages  of 
this  bandage  need  not  be  enu- 
merated, l)nt  the  chief  one  is 
tbat  it  mav  he  removed  dailv  to 
]w  put  on  more  tightly.  This  it 
is  exii«?dieut  to  do. 


KiG.  1 19.— RxntuKK  Banij- 

AflE  roH  STRAPI'INO. 
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The  Urethra — ^Lust,  Imt  imt  It-ast,  no  Joraf  Irrafnifnt  fo  the  nreihrm\ 
pIuujM  lie  iiMiMinilcil  {luring  or  liiivv  an  nlhirk  of  ppi(li<l\niiiti!<.     ll  will 
only  luinii  \\\v  tvstirle  without  lie]j>iug  tlir  eannl     The  length  of  time 
tliat  innst  ehqif^e  Ix^fnrp  ttie  urLllirii  is  again  tre^itefl  locally  differs  with, 
every  (*ase.     Fur  nuy^t  pit  ii  en  Is  two  wet^ks  siiffiee;  others  can  never  ag«iii 
take  an  inslrinneiit  withont  more  or  less  risk. 

Becurrent  Epididjrmitis*— Eai-h  iiltaek  of  recurrent  epi^lidy- 
mitis  may  Ik*  treateil  by  the  measures  tie! ailed  almve;  Uiit  lM*tween  hinea 
pi*eventive  measures  must  Im^  instituted  to  wan]  off  future  attacks.  This 
pro])!nlaetje  treatment  uuiy  1m*  ilireeted  toward  the  general  health,  the 
posterior  urellu^a,  and  the  testiele  itself, 

A  striet  hygiene,  sexual  and  general,  is  essential  in  every  ease. 
Aided  hy  tcmifs,  milk,  fats,  ete,  (with  perhaps  a  vacnition),  this  alone 
may  effeet  a  en  re. 

The  ti^eatment  ni  the  posterior  urethra  depends  upon  its  tolerance. 
If  it  will  hear  iustrumentation,  instillations,  irrigations,  and  prostatic 
massage  nuiy  well  help;  !>ut  in  a  certain  pro|M>rtion  of  cases  such  at- 
tempts only  serve  to  stir  up  the  testicle  and  make  the  patient  ^vorse.  The 
hot  rectal  doneiie  is  here  ]ieeuli;trly  applicahle,  since  it  is  absolutely 
harmless. 

The  testicle  itself  should  always  lie  supported*  I  have  known  a  man 
who  could  not  for  three  months  leave  off  a  towel  T-bancluge  which  shtng 
his  testicles  over  his  abdomen.  N(»  lesser  sxijiport  would  prevent  a  re- 
currence of  the  attacks.  Yet  he  is  now  permanently  welL  This  case 
sufficiently  exenijilities  tlic  priucii>lc  involved. 

If  all  these  jmlliative  measures  fail,  there  is  hut  one  alternative. 
The  patient  must  either  get  along  with  his  testicle  as  well  as  he  may,  orj 
Bubmit  to  vasotomy.  I  hesitate  to  advocate  this  operation  Ix^ause  it 
sacrifices  the  virility  of  a  testicle  which,  from  the  very  fact  that  recnr- 
rence  of  inflanunation  is  possible,  is  prohably  able  to  produce  sperma- 
tozoa. But,  on  the  other  hand,  in  every  case  put  to  the  test,  the  effect 
has  been  inunediate,  ahstdute,  and  peruianent,  Not  one  died,  not  one 
relapsed,  not  one  but  was  intensely  gratified  with  the  oi^eration.  I  have 
watclied  one  case  for  four  years,  others  for  a  less  time.  This,  at  least, 
can  be  said  of  it :  that  the  o|>cratiijn  itself  is  quite  insignificant,  and 
that,  like  epididymitis,  it  never  causes  imjwtence,  loss  of  desire,  or 
atrophy  of  the  testicle. 

It  is  scarcely  necessary  to  add  the  warning  that  active  suppuration 
in  the  epididymis  is  uninfluencefl  hy  vasotomy. 

ORCHITIS 


Secondary    orchitis- 
rare,     Prinuiry  orchitis- 


orchitis    cfmiplicating    epididymitis — is    very 
orchitis  due  tt*  traumatism  or  to  systemic  dia- 
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ease — is  also  rare.     Exceptionally  orchitis  occurs  without  discoverable 
cause. 

Varieties 

Several  types  of  orchitis  may  he  distinguished : 

1.  Traumatic  orchitis.  Testis  and  ei)ididymis  are  both  involved, 
and  the  malady  runs  a  course  quite  comparable  to  that  of  acute  epididy- 
mitis. 

2.  A  low  grade  of  orchitis,  little  more  than  a  neuralgia.  This  at- 
tacks gouty  or  rheumatic  individuals,  and  may  be  caused  by  a  slight 
strain  or  by  sexual  excess. 

3.  Orchitis  due  to  acute  inflammations  elsewhere.  We  are  chiefly 
concerned  with  this  form  of  the  disease.  It  is  a  common  complication 
of  mumps,  and  has  occasionally  been  met  with  during  typhoid  fever,^ 
influenza,  small-pox,  tonsillitis,  and  rheumatism.^  The  orchitis  of 
mumps  is  a  type  of  all  these. 

l^umatic  Orchitis. — Severe  contusion,  commonly  a  kick  or  a 
blow  inflicted  by  a  missile,  causes  an  acute  inflammation  of  the  testis 
and  epididymis,  which,  though  usually  short-lived,  may  terminate  in 
atrophy  of  the  testis,  abscess,  or  gangrene.  Lesser  bruises  or  strains 
cause  an  inflammation  which  habitually  terminates  in  resolution  only. 
Yet  atrophy  may  follow  a  slight  injury.^ 

Orchitis  from  strain  has  l^en  attributed  to  spasm  of  the  cremaster 
and  to  compression  of  the  cord  by  the  abdominal  muscles  (  Velpeau).  It 
may  perhaps  he  due  to  slight  torsion. 

Orchitis  of  Mumps. — The  orchitis  of  nuimps  is  most  frequent  at 
about  puberty.  It  is  almost  unknown  in  childhood.  It  comes  on  near 
the  end  of  the  first  week  of  mumps,  and  is  usually  confined  to  a  single 
testicle.  The  testicle  may,  however,  become  inflamed  before  the  parotid, 
and  the  mumi)s  may  even  be  confined  to  the  testicle.  Orchitis  occurs  in 
at  least  5  i:)er  cent  of  cases  of  mumps  in  young  adults.  Indeed,  Laveran  * 
met  with  156  cases  of  orchitis  among  432  cases  of  mumps  occurring  in 
soldiers.  The  epididymis  may  or  may  not  be  involved.  The  affection 
runs  a  quick  course  of  al)out  a  week  or  ten  days,  very  rarely  terminates 
in  suppuration,  may  subside  without  leaving  behind  any  impairment  of 
the  organ,  but  is  often  followed  by  atrophy.  Thus  atrophy  occurred  in 
73  of  Laveran's  cases.  Abscess  and  gangrene  are  very  rare  termina- 
tions. This  form  of  orchitis  has  l)een  fancifully  termed  metastatic.  It 
is,  however,  nothing  more  than  an  expression  of  the  disease.  The  in- 
flammation of  the  testicle  is  no  more  metastatic  than  is  the  inflammation 
of  the  parotid. 


» Cf.  Kinnicutt,  Med.  Record,  1901,  lix,  801.        '  Guyon*s  Annales,  1894,  xii,  306. 
'  Ibid.,  1885,  iii,  230.  *  Med.  Times  and  Gazette,  vi,  July  20,  1878. 
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Symptoms 

Local  Symptoms — ^Tn  tnie  orchitis  the  testis  increases  slowly  in  size, 
and  selddiii  Ix'cunies  very  largie  until  tlio  aflFection  has  lasted  several 
days.  Thirt  is  due  tu  the  uuyieldiu^  nature  of  the  alhuginen,  and  to  the 
fact  that  there  is  usually  no  effusion  into  tlie  tunica  vaginalia.  The 
pain,  whieli  is  often  exerueiating,  and  alwavii  ont  of  pro|x»rtion  to  the 
amount  of  swelling,  i«  due  to  the  tension  of  tlie  albugiuea.  Tliis  pain 
has  been  compared  to  that  of  nephritic  or  hepatic  colic.  Ko  jjositioa 
gives  rest,  and  any  handling  «if  the  organ  may  induce  s*yiie4>|>e.  The 
irritated  eremaster  e<»jitracts  ujrm  the  sensitive  testis  and  draws  it  up 
toward  the  groin.  The  pain  continues  severe  for  several  days,  and  then 
gradually  lu'comes  mun-  l»earahle,  or  it  may  suddenly  cease  altogether. 
This  last  eircnmstance  is  gratifying  tf>  tlie  patient  only.  The  surgeon 
learns  it  witli  regret,  for  he  knows  that  it  may  mean  gangrene  uf  the 
organ. 

The  shafie  of  the  testicle  is  randy  altered  in  orchitis;  it  is  sniootlily, 
rt*gnlarly  ovoid.  The  epi<lidyinis  is  not  distinguishable  from  the  rest 
of  the  tumor.  1'he  organ  feels  inLM^'uIiarly  indnrated,  the  natural  elastic 
feel  having  entirely  disai4H'areih  The  se-rotul  tissues  are  often  I'ed, 
swollen,  edema tious,  inHameri 

General  Symptoms. — The  tjvnrral  sympioiih^  in  true  orchitis  are 
marked,  often  severe;  chills,  high  fever,  anoi*exia,  nausea,  vomiting, 
hiccough,  constipation,  sleeplessness,  anxiety,  and  great  nervous  irrita- 
tion.  These  symptoms  have  I>c*t*n  compared  to  those  of  strangulated 
hernia,  and,  indwd,  there  is  more  or  less  strangulation  of  the  testicle 
within  its  tight,  fibrous  sheath. 

Termination.— ^The  disease  usually  terminates  by  resolution.  The 
testicle  may  then  remain  nornud  or  it  may  go  <»n  to  alroplnj,  lliis  pnxt^ss 
requiring  several  weeks,  at  the  end  of  which  time  nothing  is  left  of  the 
testicle  but  a  small,  insensitive  mass, 

Ahscms  is  a  rare  terininatif^n  and  gangrene  still  Uiore  rare^  The 
former  is  often  announced  by  tlie  oecnrrence  of  a  chilL  After  the  chill 
the  testicle  commences  tii  enhirge  ruore  rapidly,  the  scrotal  tissues  adhere 
to  its  surface,  and,  after  a  kvnger  or  shorter  period,  the  abscess  hnrsts. 

After  the  pus  has  escaped,  the  severity  of  the  sjTnptoms  aluites, 
unless  a  secnanl  luirulent  ct»lleetif*n  exists  in  some  other  part  of  the 
gland.  As  the  flow  i)f  pus  gradually  decreases  the  swelling  subsides  and 
partial  or  t<Jtal  atrophy  of  the  testicle  ensues.  Tlie  resulting  fistnhi  may 
remain  ojxm  f^r  years.  Hoinelimes  exulHTant  granulations  grow  up 
ont  of  the  ojML'iiing,  forming  a  I'ludillHWerdike  exert^ceui'e  (hernia  tc-s- 
tis),  which  may  reach  a  considerable  si/x^  Sueh  a  tumor  growing  from 
an  enlarged,  hardened  testicle  an<l  at^ctjuipauied  by  enlarged  glands  in 
the  gi*oin  may  well  give  rise  to  a  suspicion  of  cancer. 
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Sometimes  in  tnie  orchitis  an  abscess  forms  centrally,  and  never 
comes  to  the  surface.  In  such  a  case  the  symptoms  run  a  despairingly 
slow  course,  but  the  hard  and  tender  organ  gradually  diminishes  in  size, 
while  the  purulent  collection  gradually  becomes  encapsulated.  These 
testicles  long  remain  the  seat  of  chronic  pain,  and  arc  liable  to  repeated 
outbreaks  of  inflammation. 

The  onset  of  gangrene  is  announced  by  a  sudden  cessation  of  the 
pain.  Then,  after  adhesion  to  the  scrotum,  the  slough  makes  its  way 
through  the  skin,  and  is  found  not  black,  or  brown,  or  fetid,  but  yellow- 
ish, dry,  and  soft. 

Treatment 

Treatment. — It  is  stated  that  the  orchitis  of  mumps  does  not  occur 
if  the  patient  is  k(»pt  in  bod  for  eight  days.  Such  a  precaution  is  there- 
fore a  wise  one  for  all  young  adults,  though  they  cannot  always  be  made 
to  comply  with  it.    The  testicles  should  also  be  kept  su])i)orted. 

After  the  attack  has  once  begim  but  little  can  be  done  beyond  ameli- 
orating the  sjTiiptoms  and  endeavoring  to  prevent  abscess  or  gangrene. 
The  subsequent  atrophy  cannot  be  averted.  The  patient  needs  no  urg- 
ing to  keep  him  in  bed.  Isham  ^  refers  to  several  re|X)rted  cases  which 
did  well  under  jaborandi.  Ice  or  poultices  may  be  employed  to  relieve 
pain.  Early  employment  of  these  means  gives  the  testicle  its  best 
chamre.  If,  in  spite  of  them,  the  symi)toms  fail  to  abate,  on  the  slight- 
est suspicion  of  imjxmding  gangrene,  or  in  any  case  where  the  symptoms 
run  very  high,  it  is  wise  to  resort  without  delay  to  sulx!utaneous  section 
of  the  tunica  albugiiuja  in  order  to  take  off  tension  from  the  strangulated 
parts  within.  This  siniiJe  o|)eration  is  readily  performed  with  a  sharp 
tenotomy  knife  introduced  through  the  skin,  and  then  made  to  cut  the 
tense  iibrous  capsule,  while  the  testicle  is  st(»u<lied  in  the  other  hand. 
The  incisions  should  be  carried  fairly  througli  the  tunica  albuginea, 
three  to  six  short  cuts  5  to  10  cm.  long  Ixung  made  at  diflFerent  points 
on  the  surface  of  the  testicle.  The  pain  will  usually  cease  after  the  ten- 
sion has  been  relieved.  If  abscess  form,  puncture  should  be  made  on 
the  first  appearance  of  fluctuation.  For  gangrene  castration  should  be 
I)erformed. 

Fistula*  are  treated  secundum  artenv;  drained,  irrigated,  and  cupjied. 
A  thoroughly  disorganized  fistulous  testicle  had  best  be  removed. 


'  Am,  Jour,  of  Med,  Sci,,  1878,  Ixxvi,  369. 


CHAPTER   LIX 
DISEASES   OF   THE   TESTICLE 

LUXATION  OF  THE  TESTICLE 

P.  Bruns  ^  records  the  case  of  a  man  run  over  while  lying  on  his 
back.  The  right  testicle  was  dislocated  over  the  pubis  at  the  root  of  the 
penis.  It  remained  there  and  did  not  atrophy.  He  refers  to  other  trau- 
matic dislocations,  one  under  the  skin  of  the  thigh  and  a  number  into 
the  inguinal  canal. 

HYPERTROPHY   AND   ATROPHY 

The  testicle  undergoes  compensatory  hypertrophy  when  its  fellow  is 
defective  or  wanting,  and  in  certain  lusty  individuals  the  testicles  are 
abnormally  large. 

Arrest  of  development  is  typical  in  the  retained  testis  and  may  also 
affect  the  normally  situated  organ  for  no  assignable  cause. 

True  atrophy  is  caused  by  severe  orchitis  in  any  form,  by  pressure 
(hydrocele,  elephantiasis),  by  section  or  obstruction  of  the  spermatic 
artery,  by  contusion  of  the  testicle,  by  severe  varicocele,  and  by  injuries 
to  the  nerves,  spinal  cord,  and  brain.  It  may  occur  spontaneously  or 
during  the  course  of  a  syphilis  without  gununy  deposit ;  but  it  is  never 
caused  by  the  internal  use  of  iodids,  by  injury  to  the  vas  deferens  (un- 
less the  vessels  are  injured),  or  by  continence.  Sexual  excess  is  alleged 
to  have  caused  atrophy  of  the  testicles.  The  physiological  atrophy  of 
old  age  has  been  studied  by  Desnos,^  Griffith,^  and  Pawloff."* 

There  are  two  forms  of  atrophy,  the  one  sclerotic,  the  result  of  in- 
flammation, the  other  fatty,  the  result  of  an  obstruction  to  the  circu- 
lation. 

The  orchitis  of  mumps  is  the  most  frequent  cause  of  atrophy  of  the 
testicle. 

Treatment. — For  atrophy  of  the  testicle  nothing  can  be  done. 


*  Mittheilungen  aus  der  chir.  Klinik  zu  Tiibingen^  1884,  ill,  483. 

»  Guyon's  Annales,  1886,  iv,  72. 

»  Jour,  of  Anat.  and  Phya.,  1893-94,  xxviii,  209.     , 

■  Guyon's  Annates,  1894,  xii,  291. 
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CONTUSIONS   OF  THE  TESTICLE 

Contusion  of  the  testicle  is  rare,  notwithstanding  its  exposed  posi- 
tion. In  severe  contusions  there  is  ecchymosis,  and  perhaps  hematocele 
or  orchitis ;  atrophy  may  result.  One  of  the  modes  formerly  adopted  in 
the  East  for  emasculating  the  attendants  of  the  harem  was  that  of 
squeezing  the  testis,  and  animals  have  been  treated  in  this  way  in  Eng- 
land and  France  (Curling).  The  inflammation  after  injury  may  be 
suflBciently  severe  to  result  in  abscess  or  gangrene. 

Kocher  records  2  deaths  from  the  shock  of  contusion  of  the 
testicle. 

Treatment — If  the  contusion  be  severe,  the  patient  must  be  placed 
at  once  upon  his  back,  with  the  testicle  elevated  and  covered  with  an  ice- 
cap; if  subse(iuent  inflammation  occur,  it  must  be  met  appropriately 
(p.  623). 

WOUNDS   OF  THE  TESTICLE 

Pimctured  wounds,  if  small,  are  of  no  importance.  They  give  rise 
to  no  inconvenience  and  heal  kindly.  Penetrating  wounds  of  fair  size, 
however,  permit  some  of  the  tubular  structure  of  the  testis  to  escape. 
This  is  likely  to  be  mistaken  for  a  slough,  and  to  be  pulled  out  as  such. 
Malgaigne  mentions  a  case  where  the  whole  pulj)  of  the  organ  was  pulled 
out  in  this  way.  Injuries  to  the  testicle,  whether  contusions  or  wounds, 
are  exquisitely  painful,  and  give  rise  to  faintness,  nausea,  vomiting,  and 
even  convulsions.  The  testis  may  atrophy  as  the  result  of  the  injury  or 
of  a  subsequent  orchitis. 

Treatment — Hernia  of  the  secreting  substance  should  be  reduced  if 
possible,  and  retained  by  pressure,  or  by  a  suture  through  the  tunica 
albuginea.  If  it  cannot  be  reduced,  it  may  be  snipped  off  with  the  scis- 
sors, but  should  in  no  case  l)e  pulled  ui)on.  Large  incisions  should  be 
cleaned,  united  by  suture,  and  the  parts  carefully  supported.  Even  if 
a  large  portion  of  the  testicle  has  lx»en  destroyed  by  the  accident,  an 
effort  should  be  made  to  preserve  what  is  left.  Dorsal  decubitus  must 
be  maintained,  and  the  testicle  proi)erly  supported. 

GANGRENE   OF  THE   TESTICLE 

Torsion  of  the  Spermatic  Cord.— Gangrene  of  the  testicle  is 
commonly  due  to  this  caus(».  Scudder  ^  has  collected  31  cases,  to  which 
he  adds  1  of  his  own.  Of  the  82  cases,  17  occurred  on  the  right  side,  11 
on  the  left.  Seventy-five  per  cent  of  the  cases  occurred  in  patients  under 
twenty-three,  at  an  ag(»,  namely,  when  the  individual  is  most  exposed  to 


'  Annals  of  Surgery,  1901,  xxxiv,  234. 
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trainiiatism,  mad  vol  tlie  trouble  was  usually  attributed  to  notbing  more 
violent  tban  hard  work  or  some  indofiiiitc  strain.  Indeed,  in  several 
cases  the  attaeks  were  recurrent;  thus,  Van  der  Poel's  patient  learned 
that  untwisting  tbe  testiele  relieved  the  pain. 

Etiology.^The  only  evident  predispisin|Lj  eausi^  h  nialpogition  of  tbe 
testicle.  Ten  times  the  aifeeted  gUmd  wtis  retained  in  tbe  inguinal  canal, 
5  tinries  elose  under  the  ]uil)es.  Henee,  SeuJ4hT  infers  that  a  long 
mesorebiuui  irf  reijuired  to  permit  torsion  of  tbe  testis. 

Pathology. — The  pathological  changes  in  the  testicle  are  well  know 
from  the  results  of  eastration.  Tlie  testicle  is  found  congested,  benior-^ 
rbagie,  edennitous,  or  gangTeni>us.  There  is  usually  Viigiual  bydrrK*clo 
or  hematocele.  The  cord  is  found  twisted  ujwm  itself  (outward  in  7 
cases,  inward  in  5)  one  half  to  two  and  one  half  turns,  and  strangulated 
at  tlie  pciiut  of  tru'siun. 

Symptoms. — The   symptoms  are   those   of  strangulated   hernia,   for 
which  it  is  commonly  mistaken.     The  groin  and  scrotum  swell  rapidlyj 
and  iHroiiie  exipiisitely  sensitive.     Tlie  piUient  vomits  and  is  feverishti 
and  faint.     Chill  and  syucojK?  may  occur.     If  the  testicle  is  normally 
situated  it  may  unroll  spontanea  mi  r^Iy,  thus  relieving  all  the  symptoms; 
but  witli  the  testis  in  tbe  inguinal  eaiuil  this  could  sc*areely  happen. 

It  is  probable  that  certain  eases  of  acute  spontaneous  orehitia  are  due 
to  slight  nr  teuiporary  torsion  of  tlje  cord. 

Diagnosis — Torsion  of  tbe  t'orti  baa  l>ef'n  distinguished  frcJin  strangu- 
lated hernia  by  the  mildness  of  the  systemic  disturbance,  after  the  first 
shock  has  passed,  in  contrast  wilh  the  severity  of  tlie  hx?al  s}Tnptoraa 
In  cjise  of  dfiubt  inuiicdiiite  ojH-ration  sijlves  the  difliculty. 

Treatment. — Recurrent  torsion  might  l>e  prevented  by  anchoring  the 
testicle  tfi  the  dartos. 

In  tbe  emergency  (t(  an  acute  attack  it  may  Ik*  possible  to  untwist 
the  testicle,  as  was  done  by  Nash  an  hour  and  a  half  after  the  onset  of 
symptoms.  (The  testitde  subse(pK*ntly  atropliied.)  Tu  the  nmjorityj 
of  cases,  however,  operation  aflfords  tbe  ouly  lio}X3  of  reliel  The  ojiera- 
tion  has  been  performed  29  times  with  no  deaths.  Once  the  testicle  was 
allowed  to  slough  away  tlirough  a  siniple  incision.  The  cord  was  un- 
twisted 5  times.  This  was  followed  twice  hy  sloughing  and  thrice  by 
atrophy.     Twenty-tlirw  castrations  were  siu'(»essful. 

Injury  to  the  Spermatic  Cord.— Wlule  such  injuries  to  the 
spermatic  cnrtt  as  tntnlly  slint  otT  tlii'  liluod  snii|>ly  of  tbe  testicle  are  cab 
enlated  to  cause  gangrene  of  tbe  organ,  the  iuipunity  with  which  the  cord 
may  Im  tied  nff  is  cxrti»|)lifie«l  l^y  nuriierr>us  cases  crdbn-tt'd  by  Afauclaire^ 
This  o|>tTatifin  is,  apparently,  almost  always  folhnved  l»y  sim]de  atropljy 
of  tlie  testicle,  a  fact  explained  by  tbe  bIo<>d  supiily  to  the  testicle  from 
the  surrounding  fascia^  wliich  furnishes  sufficient  nutrition  to  prevent 
gangrene. 
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IRRITABLE   AND   NEURALGIC  TESTICLE 

Irritability  or  neuralgia  of  the  testicle  consists  in  an  abnormal  sen- 
sitiveness of  the  whole  gland  or  of  some  particular  part  of  it  Mere 
contact  of  the  clothing  may  be  exquisitely  painful.  In  the  recumbent 
posture  with  nothing  in  contact  with  the  testicle,  the  pain  usually  dis- 
appears. In  other  cases  the  pain  is  constant,  and  perhaps  quite  mild, 
but  increased  by  walking  and  standing  so  as  to  occasion  great  discomfort. 
The  character  of  the  pain  is  acute  and  darting,  or  heavy  and  dragging. 
The  cremaster  contracts  spasmodically  during  severe  paroxysms,  for- 
cibly retracting  the  testicle.  Between  paroxysms  the  testicle  is  often 
entirely  free  from  pain.  Handling  the  organ  may  perhaps  induce  a 
paroxysm.  The  testis,  sometimes  swollen  and  tense,  is  otherwise  unal- 
tered. There  is  no  febrile  reaction.  Neuralgia  is  usually  confined  to 
one  testicle. 

Etiology. — Neuralgia  of  the  testis,  like  that  of  the  ovary,  has  been 
attributed  to  every  i)os8ible  reflex ;  but  certainly  its  most  potent  cause  is 
sexual  excess  or  irregularity,  frecjuently  that  unchaste  continence  which 
revels  in  the  paraphernalia  of  indecency,  lewd  books,  plays,  tales,  and 
thoughts,  while  seeking  to  hide  beneath  the  cloak  of  physical  propriety. 
Temporary  irritable  testis  may  be  produced  in  a  healthy  person,  at  any 
time,  by  prolonged  sexual  excitement  ungratified.  Masturbators  who 
have  suddenly  reformed,  and  those  who  have  abused  their  sexual  powers, 
are  all  liable  to  it.  Add  to  these  physical  causes  a  neurotic  disposition 
and  the  picture  is  complete. 

The  more  severe  forms  of  neuralgia  may  be  symptomatic  of  renal  or 
of  vesical  calculus.  Neuralgia  is  often  associated  with  a  small  varico- 
cele, rarely  with  a  large  one. 

It  is  almost  always  associated  with  prostatitivS,  vesiculitis,  or  con- 
gestion of  the  verumontamun. 

Course. — These  patients  are  prone  to  become  more  and  more  self- 
centered  and  to  look  upon  their  condition  as  a  pitiable  one,  ascribing  it 
to  loss  of  seminal  fluid — ]X)rliaps  to  nocturnal  emissions — to  neither  of 
which  does  it  bear  any  relation. 

Treatment. — l.  The  backbone  of  the  cure  is  sexual  reform.  Sexual 
hygiene,  which  means  strict  jmrity  of  thought  as  well  as  action,  must 
l)e  insisted  on.  A  strict  celibacy  is  usually  impossible  to  such  patients, 
while  a  happy  marriage  affords  them  a  natural  antidote  to  the  irritability 
of  their  sexual  ap])aratus,  and  is  tlioroforo  to  be  urgcnl  relentlessly.  At 
the  same  time  the  regulation  of  ]>hysi(*al  hygiene,  exercise,  diet,  fresh 
air,  regular  hours,  all  must  be  uiinutc^ly  arranged. 

2.  ilild  cases  luay  Ik?  coutrolltul  by  local  applications  of  ice,  or  of 
10  per  cent  guaiacol  in  glycerin,  aided  by  a  susiK'Usorv  bandage. 

3.  Brilliant  cures  are  sometimes  effected  by  rectal  douching,  mas- 
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sage  of  the  vesicles,  or  cauterization  of  the  verumontanum  through  the 
posterior  urethroscope. 

SYPHILIS   OF   THE   TESTICLE 

Syphilis  of  the  testicle  is  a  relatively  common  and  characteristic 
lesion,  which,  like  the  other  visceral  lesions,  is  much  more  often  found 
on  autopsy  than  during  life, 

I  have  record  of  67  cases,  10  of  them  bilateral.  The  following  table 
shows  the  dates  of  onset : 

4  to    7  montlis 3  cases 

12  to  18       "      5       " 

2  years 4»      " 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
15 
26 
31 
Indefinite 17'  cases 

Total 

It  will  be  noted  that,  though  three  of  the  cases  occurred  between  the 
fourth  and  the  seventh  month,  the  lesion  is  not  common  during  the  first 
year ;  though  over  half  of  the  cases  occurred  within  the  first  four  years. 

Yet  the  appearance  of  syphilis  in  both  testicles  is  no  evidence  of  a 
recent  syphilis,  as  shown  by  its  occurrence  once  in  the  fifteenth  and 
once  in  the  thirty-first  year. 

Morbid  Anatomy. — The  French  school,  following  Dron,^  recognize 
a  secondary  epididymitis  and  a  tertiary  orchitis  or  epididymo-orchitis. 
The  distinction  cannot  be  clinically  established.  Of  my  throe  earliest 
cases  one  was  distinctly  an  orchitis,  and  others  have  reported  similar 
experiences. 

Clinically  it  is  safer  to  consider  all  syphilis  of  the  testicle  rather 
tertiary  than  secondary. 

The  Testicle, — The  syphilitic  testicle  usually  shows  marked  inter- 
stitial sclerosis,  sometimes  considerable  gummatous  infiltration.  Thus 
the  process  is  the  familiar  sclero-gummatous  one;  but  as  the  inflam- 

*  One  bilateral.  '  Three  bilateral.  '  Six  bilateral. 

*  Archiv.  gim.  de  med.,  1863,  vol.  ii,  pp.  513,  724. 
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mation  is  painless  and  usually  progresses  very  slowly,  it  may  never  be 
discovered  at  all,  or  it  may  almost  totally  destroy  the  seminal  tubules 
before  the  patient  considers  it  worthy  of  medical  care. 

Active  gummatous  orchitis,  however,  may  cause  rather  rapid  en- 
largement and  terminate  by  involvement  of  the  overlying  tissues  and 
eruption  through  the  skin,  leaving  a  typical  syphilitic  ulcer,  in  the  base 
of  which  the  tubular  structure  of  the  testicle  may  be  discerned. 

The  Epididymis. — The  epididymis  alone  may  be  involved  (second- 
ary epididymitis  of  Dron),  though  more  often  the  testicle  is  implicated 
as  well.  The  lesion  is  usually  confined  to  the  globus  major,  which 
forms  a  hard,  solid,  infiltrated  mass  with  a  sharp  edge.  It  caps  the 
end  of  the  testicle,  separated  from  it  by  a  distinct  sulcus,  so  that  the 
organ  seems  to  be  resting  in  a  clam  shell.  Gummatous  nodules  are 
very  rarely  felt  in  the  epididymis.  This  diffuse  infiltration,  sharp- 
edged,  not  nodular  and  not  sensitive,  is  very  characteristic  of  syphilis. 
The  French  speak  of  it  as  a  "  helmet  crest " ;  the  comparison  with  a 
clam  shell  is  more  familiar  to  our  minds. 

I  have  in  one  instance  seen  syphilis  begin  in  the  epididymis  as  a 
rounded  nodule,  the  size  of  a  marrow-fat  pea,  and  to  progress  by  the 
addition  of  other  nodules  in  the  epididymis  and  in  the  testicle  itself. 
These  gummata  so  closely  resembled  tubercles  that  the  testicle  was  re- 
moved under  a  mistaken  diagnosis.  Such  rounded  nodules  in  the 
epididymis,  however,  are  extremely  rare. 

The  Tunica  Vaginalis. — Hydrocele  is  almost  always  present,  but 
the  amoimt  of  fluid  is,  as  a  rule,  not  very  great.  Adhesive  vaginalitis 
is  found  after  the  fluid  has  been  resorbed  in  the  course  of  a  cure. 

Symptoms. — The  characteristics  of  the  syphilitic  testicle  are  pain- 
lessness and  slow  growth ;  as  a  rule  but  one  testicle  is  involved.  It  does 
not  attain  a  very  great  size ;  it  does  not  ulcerate  through  the  skin  unless 
it  has  been  neglected  for  a  long  time. 

Examination  reveals  a  testicle  wooden  in  hardness.  If  the  epididy- 
mis is  involved,  the  sharp,  clam-shell  edge  of  the  globus  major  (less 
often  the  globus  minor)  can  usually  be  made  out  without  drawing  off 
the  hydrocele  fluid. 

If  there  is  orchitis,  the  testicle  is  either  generally  involved,  evenly 
and  densely  hard,  or  else  it  is  of  uneven  hardness,  with  projecting  small 
gummata. 

The  vas  deferens  was  involved  in  only  one  of  my  cases.  The  gen- 
eral health  is  not  impaired,  but,  if  both  testicles  are  involved,  sexual 
appetite  and  power  are  likely  to  Ix^  lost. 

The  course  of  the  disease  is  infinitely  slow;  it  terminates  either  in 
fungus  or  in  atrophy. 

Prognosis. — The  prognosis  is  excellent.  Whatever  part  of  the  paren- 
chyma has  not  been  destroyed  by  sclerosis  will  continue  to  functionate, 
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and  rlu*  tustirlr  whirii  lias  Im-ch  sv|ihilirir  I'nr  yisvrs  imjiv  still  s(»i"r 
s|iL'nnah»zcia,  Mut  rht*  jmlinrrt  s1h»ii14  Iw  wanH'*!  llial  ibo  n\sirk  of 
treatment  ii|Kin  an  enlai'ijtxl  tet^tick*  iiiiiv  1n^  tn  cause  such  alisiirjititm 
of  the  syphilitio  tissue  us  to  ret  luce  the  gland  far  lielow  its  iKiritial  sixe, 
while  any  (Jelav  iu  instituting  Ireatineut  will  only  make  this  atrophy 
more  marked. 

The  hydrocele  disappears  with  cure  of  the  nrehitis. 

Diagnosis. — The  diai^nosis  of  syphilitic  testicle  is  often  easy  from 
the  appearance  of  the  organ  and  the  syphilitic  history.  Exceptionally, 
the  onset  of  the  disease  m  acciini]mnied  liy  mixed  infei*tioii,  go  ihat  for 
a  time  the  tesliele  is  tender  and  there  is  some  liltle  teuijH.Tature. 

This  mixed  infection  is  not  ohvionsly  eonisccted  with  gonorrhea, 
and  usually  leads  to  the  diatriiosis  uf  tulwrcnlosis ;  Vait  in  a  short  time 
the  fever  and  tenderness  disajjpcar  and  the  chnraeteristie  epididymitis 
or  orchitis  remains. 

In  the  later  stages  the  general  irregidar  involvement  of  the  whole 
ghmd  may  leail  to  a  diagnosis  of  neojilasm ;  hut  here  the  general  ride 
applies  ahsolutely:  No  testicle  should  lie  removed  for  neoplasm  until 
the  patient  has  liecn  given  the  Iw^^nefit  of  a  test  course  of  mixed  treat- 
ment, which  test  conrse  shoidd  imjdy  hyixidermie  niwlication. 

The  aspirating  needle  may  do  g^xxl  service,  both  in  withdrawing 
the  hydrocele  that  ohsciu-cs  the  outlines  of  the  testicle  and  in  distin- 
guishing l)etween  a  solid  growth  and  hemattK-ele. 

TreatmeEt — ^The  general  treattnent  is  along  the  usual  lines.  We 
may  nut  expect  to  bring  a  liadly  <lisorganized  testitde  hack  to  an  entirely 
normal  condition.  Lo(*al  treatment  is  of  no  value.  The  hydriicele  re- 
qnires  no  treattnent.  Ancient  syphilis  of  the  testicle  often  resists  every 
form  of  treatment  short  of  mercurial  injections. 
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TUMORS    OF   THE   TESTICLE 

Wany  kinds  of  niori>i<l  growths  have  iKH^ti  observed  in  the  testicle, 
althongh  no  iiidividual  variety  is  at  all  frequent.  In  fact  it  is  ini- 
pissihle  clinically  to  distinguish  lietween  the  various  forms  of  tuinor» 
and  even  the  pathologists  are  not  agret^L  For  most  tumors  of  the  tes- 
ticle are  mixed  tnuinrs,  and  most  of  them  are  nialignant. 

Benign  Tumors. — ^Enchr*ndronia,  fihroma,  ostc?oma,  and  myoma  * 
have  been  ohstTVed.  If  the  tumour  is  snuill  it  is  often  not  disem*ere<l 
until  after  dcnth.  If  large  it  cannot  be  distinguished  from  beg:inning 
malignant  dtsei^se. 

In  the  iutilfa  ragimtJLs  lipoma  (Roswell  Park)  and  fibroma  have 
been  observed  ( Jacobson  ) . 


I 

I 
I 


TUMORS  OF  THE  TESTICLE  633 

Cystic  Growths. — From  the  testicle  cither  dermoid  cyst,  tera- 
toma, beiii^i^i  cystic  disease,  or  malignant  cystic  disease  may  develop. 
Clinically  they  cannot  he  distinguished  from  one  another. 

Both  simple  dermoid  cysts  and  more  complex  teratomata  are  met 
with  in  the  testicle.  In  a  case  of  my  father's  the  teratoma  contained  a 
malformed  mandible  bearing  several  teeth.  It  is  not  clear  whether  tera- 
toma is  developed  sometimes  within,  the  testis  or  always  alongside  of  it. 

Cystic  Disease. — Cystic  disease  (cystic  degeneration)  is  a  general 
term  embracing  a  large  class  of  mixed  tumors  which  have  this  striking 
characteristic  in  common,  that  they  are  riddled  with  cysts,  large  and 
small.  Benign  cystic  disease  is  a  cystic  fibroma.  Malignant  cystic 
disease  is  sarcomatous,  fibro-myxo-sarcomatous,  myxomatous,  carcino- 
matous, enchondromatous.  Sturgis  ^  has  given  a  detailed  expression  of 
the  views  of  various  authors  on  this  subject,  and  has  collected  40  cases. 

The  pathogenesis  of  these  tumors  is  still  disputed.  Sir  Astley 
Cooper  believed  that  the  cysts  are  derived  from  dilated  canaliculi. 
Curling  alleged  that  this,  like  most  other  tumors  of  the  testis,  origi- 
nates in  the  mediastinum.  Later,  Malassez  introduced  the  theory  that 
it  is  produced  in  the  intertubular  connective  tissue.  Finally,  Eve 
concluded  that  the  cysts  probably  grow  from  certain  epithelial  nests 
derived  from  the  Wolffian  l>ody  inchuled  in  the  mediastinum.  For 
him,  therefore,  cystic  disease  is  a  teratoma. 

Malignant  Tumors.— Carcinoina — Carcinoma  and  sarcoma  have 
been  confused  to  some  extent,  owing  to  the  mixed  and  cystic  nature 
of  many  of  the  malignant  tumors,  and  the  obscurity  which,  as  we  have 
just  seen,  still  shrouds  the  pathogenesis  of  these  cystic  growths.  Car- 
cinoma is  nCit  so  common  as  sarcoma.  Pure  medullary  carcinoma  is 
the  most  common  variety.  Cystic  and  chondro-careinoma  have  been 
described.     Nepveu  alone  asserts  the  existence  of  scirrhus. 

Sarcoma. — Kolxjr  ^  has  collected  114  reported  eases  of  sarcoma  of  the 
testicle.  Seventy-one  per  cent  occurred  Ix^tweon  the  ages  of  twenty  and 
fifty.  There  was  a  history  of  trauma  in  4f3  per  cent.  The  round-celled, 
small  round-ce^Ued,  and  mixed  (round  and  s])indle-celled)  varieties 
afforded  65.2  ]x?r  cent  of  the  75  cases  examined  microscopically;  28.9 
per  cent  of  the  others  wore  of  the  cystic,  alveolar,  and  spindle-celled 
varieties. 

Lymphadenoma — The  existence  of  lymphadenoma  has  lieen  affirmed 
by  the  French,  notably  ilalassez,  Trelat,  and  Monod  and  Terrillon. 
Morestin  and  Milian  ^  have  recently  rejK)rted  a  case.  The  Germans, 
led  by  Birch-IIirschfeld  and  Kocher,  class  these  tumors  with  small 
round-celled  sarcoma. 


*  Am.  Med.  Quart.,  1899-19(K),  i,  110.         ^  Am.  Jour,  of  Med.  Set.,  1899,  cxvii,  535. 
'  (luyttn's  Annales,  1900,  xviii,  311. 
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♦lacolismi  cites  .';  (*itsrs  of  ]mrv  itn/xomn, 

Sari'tpinu  «»riii:inanii^  iti  tlu^  iunira  ratfimtJis  1ms  1k'«:'Ii  olwerved  4 
tinies  (Jacol>HOii ).  lux^kwoll  ^  has  iviM>rted  n\\  iille^ed  hi  lateral  cancer 
of  flio  ejniViflljmifi, 

SvMPTriMS 

Rilicp  nialiiriiant  fnninr.s  r*f  llip  teslielc  often  appear  l»c*niVn  nt  the 
(iiit?*e(,  and  si  nee  ajijiareiilly  iK'Tut^n  tumors  may,  at  any  time,  llwH'onie 
nialignautj  it  is  t[uite  inipoHsil>Ie  to  say  of  any  given  tnmor  of  tlie 


Fio.  121, — Carcinoma  of  TEesTict.K,     The  orguu  is  euui|jIi>U'ly  dt^stroyed  by  the  growth. 
There  is  hydrocete,     (Case  of  Dn  G.  D.  Su^wart.) 


testicle  at  any  fjiven  time  that  it  ilr>es  or  <1<k's  not  nienaoo  its  pcBsessor's 
life.  The  tumor  is  not  nstially  uotieed  imlil  it  has  involved  the  entin* 
organ.  Carcinoma,  apparently,  |;t>*ws  more  rapidly  than  sarcoma,  and 
the  l>eni|ni  cystic  disease  may  attain  a  ecrlaiu  si/,e  and  rt^toin  it  for  many 
years,  althongh  tlierc  is  no  sign  to  indicate  the  clum^e  which  may  ul- 
timately alter  it  into  a  malignaiit  growtli.  Thus  in  one  of  Conches 
eases  (Stnrgis)  the  tumor  Iw^ir^n  to  i^row  after  liavinsr  ht^en  qiiieseent 
for  five  years.  On  the  other  hand,  in  a  case  recorded  hy  Socin,  in  six 
months  the  tnnior  attained  the  size  of  a  man's  head,  and  Sturgis's  case 
of  sarcoma  grew  in  a  year  to  the  size  of  a  child's  head.  Kocher  coh 
Ie**ted  '32  cases  of  carcincnnut  STi  of  which  came  under  ohservation  within 


^  Annah  ^f  Hutgm^,  IS-Sg,  viii,  446. 
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Diagnostic  Tahle 


Rimple  Chronic 
Epididyinitiii. 

Gonorrhea,  stric- 

TuberculoMs. 

Syphilis. 

Tumor. 

History 

Tuberculosis, 

Syphilis,  inher- 

Perhaps trauma. 

ture,  or  hyper- 
trophy of  the 

family  or  per- 

ited     or     ac- 

sonal. 

quired. 

prostate. 
Uncommon. 

Frequency 

Frequent. 

Frequent. 

Rare. 

Sensitive 

Yes. 

Yes. 

No. 

No. 

Shape  

Between  attacks 

Epididymis  nod- 

Testis evenly  en- 

Testis   consider- 

testis    normal, 

ular.     Testis 

larged,  slightly 

ably    enlarged. 

epididymis  nod- 
ular. 

not     involved 

nodular. 

No  characteris- 

unless acute  or 

*'Clam-sheU" 

tic  involvement 

ancient. 

epididymis. 

of  epididymis. 

Cord 

May  be  slightly 
thickened. 

Usually  enlarged 

Free. 

Free.     Veins  di- 

and nodular. 

late     in     later 

stages. 

Seminal    vesi- 

cles  

Usually     d  i  s  - 

Tubercular. 

Uninfluenced. 

Uninfluenced. 

Prostate 

tended. 
Posterior      ure- 
thra congested 
or  inflamed. 

Congested.  May 
be  tubercular. 

Uninfluenced. 

Uninfluenced. 

Urine 

Cloudy. 

Cloudy.       May 
contain  bacilli. 

Clear. 

Clear. 

Hydrocele 

Unusual. 

Often. 

Nearly  always. 

Unusual. 

Onset 

Usually  acute. 
Recurrent  acute 
attacks. 

Usually  chronic. 

Clhronip- 

Chronic. 

Course 

Usually  chronic.    Chronic. 

Chronic. 

Opposite    tes- 

ticle  

Often    involved 
simultaneously. 

Usually  involved 
subsequently. 

Free,  usually. 

Free. 

Abscess 

Unusual. 

Common. 

Rare. 

None. 

Atrophy  of 

testis 

Rare. 

Rare. 

Common. 

Never. 

a  year  and  a  half  of  tlio  begimiing  of  the  disease,  and  of  which  only  1 
ha<l  lasted  six  y(?ars — an  ave^rage  of  one  y(iar  and  four  months;  while 
8r5  of  KoIk^f's  sareonia  eases  show  an  averajije  of  two  years  and  eight 
months  from  tlu^  beginning  of  the  disease  to  the  time  of  operation.  As 
the  tumor  is  eonunonly  aeeompanied  hy  liydrcK*ele,  the  absorption  of  this 
fluid  sometimes  eauses  an  ap])arent  recession  in  the  size  of  the  tumor 
which  the  surgeon  should  not  allow  to  mislead  him.  The  pain  is  often 
slight  throughout,  though  it  may  well  become  severe  in  the  later  stages. 
Testicular  sensaticm  is  lost. 

The  oval  shape  of  the*  testicle  is  preserved.  As  the  tumor  grows  it 
1x»comes  uneven  on  its  surface,  nodular,  elastic  in  places,  p(^rha])s  fluc- 
tuating when  there  are  large  cysts  or  a  flaccid  hydrocele.  Finally,  the 
scrotal  veins  enlarge,  the  iliac  and  lumbar  glands  can  he  felt  by  deep 
abdominal  palpation,  and,  ultimately,  the  tunica  albuginea  gives  way 
and  elastic  masses  can  be  felt  proje^cting  through  it.     Thence  the  fascia 

and  skin  are  involve*]  and  the  tumor  eats  its  way  through  the  tense  in- 
4'Z 
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tegument,  forming  the  malignant  fungus,  the  fungus  hematoides  of  the 
testicle.  This  occurred  only  once  in  Kobcr's  114  cases  of  sarcoma,  but 
it  is  more  frequent  in  the  rapidly  growing  carcinoma.  The  inguinal 
glands  do  not  enlarge  until  the  scrotum  becomes  invaded  by  the  growth, 
for  the  lymphatics  from  the  testicle  run  directly  up  the  cord  to  the  iliac 
and  lumbar  glands. 

Diagnosis 

The  diagnosis  of  one  new  growth  of  the  testicle  from  another  is  usu- 
ally impossible,  always  unnecessary.  The  diagnosis  between  the  various 
chronic  diseases  of  the  testicle  is  given  on  page  635.  Unless  the  case  is 
absolutely  clear-cut,  the  aspirator  and  antisyphilitic  remedies  should  be 
allowed  a  share  in  the  diagnosis.  It  is  well  to  remember  that  every 
neoplasm  of  the  testicle  is  possibly  syphilitic  until  the  contrary  is  proved. 
A  short,  sharp  course  of  mixed  treatment  with  iodids  in  excess  will 
decide. 

At  the  end,  as  at  the  beginning,  the  iodids  with  mercury,  and  the 
aspirator. 

Treatment 

The  treatment  of  neoplasm  is  castration  with  excision  of  the  iliac 
glands. 


CHAPTER    LX 
HYDROCELE,    HEMATOCELE,    SPERMATOCELE,    CHYLOCELE 

Hydrocele  is  usually  defined  as  an  accumulation  of  serous  fluid  in 
the  tunica  vaginalis.  This  definition  covers  the  ordinary  cases;  but 
hydrocele  may  also  occur  in  the  funicular  process  of  the  peritoneum  (en- 
cysted hydrocele  of  the  cord)  or  in  the  form  of  a  number  of  cysts  about 
the  head  of  the  epididymis  or  along  the  cord  (encysted  hydrocele).  The 
fluid  may  be  bloody  (hematocele)  or  milky  (chylocele).  Serous  hydro- 
cele of  the  tunica  vaginalis  concerns  us  here. 

Varieties. — Hydrocele  may  be  idiopathic  or  symptomatic.  It  may 
be  acute  or  chronic.  While  all  idiopathic  cases  are  chronic,  not  all 
symptomatic  cases  are  acute,  therefore  the  terms  are  not  quite  inter- 
changeable. 

SYMPTOMATIC    HYDROCELE 

As  its  name  suggests,  symptomatic  hydrocele  occurs  only  as  a  symp- 
tom of  disease  in  the  testicle  and  epididymis.  It  is  often  acute,  and  is 
especially  common  with  acute  epididymitis,  syphilis,  and  the  more  acute 
forms  of  tuberculosis.  Hydrocele  also  accompanies  quite  frequently  all 
other  diseases  of  the  testicle  and  epididymis.  A  fibrous  vaginalUis  has 
been  identified  postmortem  or  during  operation.  It  gives  no  clinical 
symptoms.  The  serous  va(jinaliiis,  as  symptomatic  hydrocele  is  some- 
times called,  rises  and  falls  with  the  disease  of  which  it  is  a  complica- 
tion. It  is  acute  with  acute  disease,  chronic  with  chronic  disease.  In- 
jections into  tlie  vaginalis  may  cause  an  acute  hydrocele. 

Treatment. — The  treatment  of  symptomatic  hydrocele  is,  in  some 
degree,  comparable  to  the  treatment  of  serous  i)leurisy.  If  the  primary 
disease  is  acute  and  the  hydrocele  insignificant,  it  may  be  disregarded 
and  allowed  to  be  absorl)ed  as  the  acute  disease  abates.  If  large  and 
tense,  or  its  absorption  too  slow,  it  may  be  aspirated  one  or  several  times. 
But  if  the  primary  disease  is  chronic,  while  aspiration  may  hold  the 
hydrocele  in  check,  some  more  radical  procedure  is  often  demanded. 
The  treatment  by  injection,  which  is  so  habitually  successful  in  idio- 
pathic hydrocele,  may  be  tried,  but  it  often  fails.  The  need  of  a  more 
radical  procedure  may  prove  the  surgeon's  opportimity  to  induce  the 
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jiH^ieiir.  to  sulmnf  !♦ 
wise  woiilil  shrink. 


II  MiK'Tjiliiin  n|Mm  Ins  trsiit-lr  frniti  vvliich  he  other- 


IDIOPATHIC    HYDROCELE 

Most  Frencli  writers  liiaintain  that  there  h  no  such  tiling  as  idio- 
patlne  hydroeele,  that  pvctv  rafjinaUie  sercnse  is  syTiiptumatic%  This 
tlieory  1  cannot  aeeept,  nince  it  dot*s  not  explain  why  idiopathic  hydrt> 
celc  is  so  eoiiimon  in  tlie  tropies,  or  wliy  itliopathic  hydrocele  does  not 
often  fuHuw  aeiite  ejndidymitis,  a  disease  which  leaves  far  greater 
changes  in  tlie  epididymis  than  those  alleged  as  canse  of  idiopathic 
liydroeele. 

Varieties. — Hydrocele  is  nsnally  confined  to  the  tnnica  vaginalis 
(Fig.  l!i2).  In  infants,  however,  it  may  occur  l^efore  the  funicular 
process  has  Iw^gnn  to  close  ( conge nllai  hi/droeele)^  so  that  the  cavity  of 

the  Ijydroeele  comnninieates  with  the 
peritoneal  cavity,  yet  by  siieh  a  small 
ojHniing  that  there  is  often  no  hernia 
anil  tlie  tliiid  does  not  spontaneously 
<Irain  off  int(>  the  ahdonien  (Fig* 
124).  A  more  fre(|nent  variety  is 
in  fa  Til  lie  hydrocele,  oecnrring  when 
I  lie  fnnicniar  proeess  has  qnite  chised 
nt  its  upper  end,  so  that  the  fluid  dis- 
tends hoth  vaginalis  and  funicular 
jjriK/ess  (Fig.  125).  IlydnK'ele  OQ- 
(*urring  in  a  retained  testis  is  termed 
fjtffulnal  hyJrocrh\  These  and  other 
ViU'ieties  mentioned  above  will  he 
dealt   with    Inter. 

Etiology. — Tlydrueele  does    in»t    oc- 
enr  as  a   <h*opsienl    ]ihenoiiienon,   ami 
^  it     has     nlready     Ireen     distingnislie*! 

Fio.  122.— tJ«uAL  i'\*iiM  OF  iivnHocKLE.    froui     I u flniuma t^rv    or    syiiiptomatic 

vjigimiliiis.  It  is  pissihl(>  that  eiTtain 
cases  are  due  to  tlie  bursting  of  im  epiflidyiual  eyst  into  the  tnnica 
vaginalis^*  l)nt  hoytmd  this  we  an-  cpiite  in  I  lie  dark  as  to  its  cause. 

Ilydroeele  is  ni<ist  cf>nnnon  in  the  middh^-a^nh  In  the  tro|jies  it  is 
said  to  afflii't  one  man  in  tf*n.  ll  is  far  less  conunon  in  tenifierate  climes. 
Pathology — The  ChnraHer  of  Ike  Fluid.— The  fluirl  of  hydnxtde  ia 
viscid  J  odorless,  stniw-eolored,  clear,  or  opalescent.  It  looks  like  bhx)d 
aeruni.  Its  speeitie  gravity  is  about  1.024.  It  contains  about  6  per  cent 
of  organic  matter,  notably  fibrinogen,  to  which  it  owes  its  property  of 
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coagulating  blood  serum.  The  alkaliue  carbonates  and  sodium  chlorid 
are  present  in  some  quantity.  The  reaction  is  neutral.  The  presence 
of  fibrinogen  and  inorganic  salts  distinguishes  it  from  ascitic  fluid.  It 
may  contain  a  few  flakes  and  strings  resembling  urethral  shreds.  It  is 
sometimes  full  of  bacteria,  sometimes  bro\\Ti  from  the  admixture  of 
blood.  These  bacteria  and  this  blood  are  usually  the  result  of  previous 
punctures.  The  microscope  reveals  blood  and  epithelial  cells  and  leuko- 
cytes. Cholesterin  crystals  are  usually  present,  not  often  in  any  num- 
bers.   Suppuration  is  rare. 

2'he  Quantity  of  Fluid. — A  good-sized  hydrocele  contains  some  200 
or  300  C.C.  of  fluid.  Mr.  Cline  removed  6  quarts  from  the  scrotum  of 
Gibbon  the  historian.  Breisson,  after  removing  16  liters  on  one  occa- 
sion, drew  26  liters  from  the  same  patient  ten  months  later.  It  takes 
from  three  months  to  a  year  for  a  good-sized  hydrocele  to  refill  after  tap- 
ping. The  largest  hydroceles  I  ever  operated  upon  held  2,500  c.c.  and 
1,500  C.C.  (right  and  left  sides  of  the  same  pati?nt). 

The  Tunica  Vaginalis. — The  sac  of  a  hydrocele  may  remain  normal 
in  structure  even  after  the  disease  has  existed  for  some  time.  Support 
to  the  testicle  and  systematic  tapping  may  prolong  this  condition  indefi- 
nitely. But  if  the  scrotum  is  not  supported,  the  slight  bruising  which 
the  tumor  continually  suffers  may  produce  a  chronic  thickening  in  the 
tunica  vaginalis;  the  surface  loses  its  gloss  and  becomes  wrinkled  and 
irregular,  while  the  vaginalis  becomes  thick  and  leathery.  Adhesions 
and  masses  of  fibrin  result  from  inflammaticm  and  are  features  of  in- 
flammatory, but  rare  in  idiopathic,  hydrocele.  Obliteration  of  some 
part  of  the  sac  may  subdivide  it,  causing  tlie  rare  muliilocular  hydrocele. 
I  have  once  met  with  calcification  of  the  vaginalis,  a  very  rare  condition, 
which  has  been  exhaustively  descrilxHl  by  Roswell  Park.^ 

The  Testicle  and  Epididymis. — Unless  inv(»rted  or  displaced  by  ad- 
he^sions,  the  testicle  lies  below  and  behind  the  hydrocele.  In  mild  cases 
the  testicle  remains  normal,  but  after  evacuation  of  the  fluid  one  or  more 
areas  of  induraticm  may  eounnonly  be  found  in  the  epididymis.  These 
are  points  of  intertubular  edema  due  to  the  intcTference  with  circula- 
tion. In  old  and  inflamed  cases  of  hydrocele,  both  testis  and  epididymis 
may  be  quite  sclerosed  and  so  atrophied  as  to  be  scarcely  recognizable 
in  the  sac  wall.  Sometimes  the  tunica  vaginalis  forces  its  way  between 
the  testicle  and  epididymis,  forming  quite  a  pouch  there.^ 

Multilocular  Hydrocele. — ^lultilocular  hydrocele  is  quite  rare. 
It  may  be  produced  in  one  of  three  ways: 

1.  Several  varieti(»s  of  hy<lroeele  c^xist  simultaneously  (e.  g.,  hydro- 
cele of  the  vaginalis  aiui  liy(]r<K'(»le  of  tlu^  cord). 


^  Jour,  of  Cut.  and  (ivu.-Vrin.  Disc^uses,  1.S1K5,  xiii,  301. 
'  Cf.  Jucohsoii,  op.  rit.,  p.  I'M. 
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2.  The  sac  beeuines  siil)divi{leil  by  jullirsions. 

3*   There  is  heriiiit  of  the  sai'  l>tvlvvii^ii  testis  and  epirlidviniB. 

ntrous  Bodies. — The  so-called  librous  bodies  occasionally  met 
witli  wiKm  n|K*iniiL^  a  hydnif-cde  are  eoiieretions  of  earthy  phosphates 
or  enrboiiiites  f(>vere<1  willi  filiriii.  Pi^ubaldy  they  are  fur  the  most  jnirt 
due  to  a  depiaition  vi  the  hydrocele  salts  upon  some  warty  growth, 
followed  by  atnj|iliy  of  the  little  nuelens,  after  wdiieh  the  eoneretion 
breaks  free.  Weiulhing  jiiet  with  eoueretious  <»  tiuies  in  lOll  oi)era- 
tions  (Peraire  \).  They  do  not  exceed  the  size  of  a  jiea — though 
Chassaigtiae  fcnnul  *»iie  2  eUL  long  and  12  luiii.  widt^^aud  are  usually 
single. 

Symptoms.^— Idiopathic  hydrocele  is  always  chronic.  The  effusion 
takes  place  slowly  and  painlessly,  and  the  sweUing  is  only  discovered 


after  it  has  attained  some  size,  for  wdiich  reason  the  patient  fanciei?t  it 
has  apjieared  tiuddenly.  The  accumulation  of  fluid  is  slow  and  inter- 
ru)ited,  but  continues  indetinitely.  After  tapping,  the  reaccumulation 
is  at  first  rapid  and  then  slow^  until  the  tnuior  reaches  its  original  size, 
nsnally  several  months  after  tapping.  Thus  I  haye  a  patient  who»  re- 
fusing  any  radical  measures,  has  returned  twice  a  year  since  1805  to  be 
tapperl,  having,  for  a  nniubtT  of  years  previous  to  that  date,  visited  other 
surgeons  for  the  satue  ptn^]>ose. 

There  are  uo  subjoc'tive  s\iTiptouis  attachcfl  In  bydnHvlr\  except  the 


*  Buii  dt  ia  80C,  anal.,  1809. 
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sensation  of  dragging  felt  in  the  loin  anil  groin  from  the  weight  of  the 
tumor. 

Signs. — Hydrocele  is  usually  i)ear-shaped,  larger  below  than  above; 
or  it  may  be  oval,  and,  if  very  large,  sausage-shaped.  It  cannot  be  re- 
duced by  pressure.  Fluctuation  can  usually  be  made  out.  The  tumor 
is  generally  tense,  the  scrotum  often  stretched  and  shining.  The  cord,  of 
natural  size  and  feel,  can  be  grasped  above  the  tinnor.  The  testicle  is 
usually  situated  behind,  a  little  below  the  center  (Fig.  122),  and  pres- 
sure on  this  point  gives  rise  to  the  peculiar  sensation  experienced  when 
the  testicle  is  squeezed.  Occasionally  the  tCvSticle  is  found  below  and  in 
front,  more  rarely  in  the  center,  in  front,  from  plastic  adhesion.  Its 
position  should  always  be  ascertained  l)efore  operating  on  a  hydrocele. 
Pressure  on  a  hydrocele  does  not  produce  pain ;  there  is  no  heat  or  red- 
ness of  the  skin  unless  the  tumor  be  large  enough  to  keep  it  constantly 
on  the  stretch.  There  is  flatness  on  percussion.  There  is  no  impulse  on 
coughing.  Exceptionally  a  large  hydrocele  extends  into  the  inguinal 
canal,  but  even  then  the  cough  impulse  is  lacking  unless  there  is  hernia. 

The  weight  of  the  tumor  is  a  criterion  that  has  been  much  depended 
upon  to  distinguish  solid  from  fluid  tumors.    It  is  absolutely  unreliable. 

Varicocele  and  hernia  may  complicate  hydrocele,  and  the  pressure 
on  the  testicle  may  render  it  sterile.  But  if  the  hydrocele  is  cured  the 
testicle  will  resimie  its  functions  unless  it  has  become  atrophied. 

Diagnosis. — The  diagnosis  is  made  by  three  tests: 

1.  The  light  test. 

2.  Isolation  of  the  tumor. 

3.  Puncture. 

The  Light  Test. — Most  hydroceles  are  so  thin-walled  that  if  an  elec- 
tric bulb  or  a  candle  is  held  close  to  one  side  of  the  tumor  and  the  oppo- 
site side  inspected  through  a  tube  (e.g.,  a  roll  of  paper),  the  whole 
mass  glows  with  a  pinkish  light.  The  position  of  the  testicle  may  even 
be  discerned  by  its  shadow. 

This  test  rules  out  hematocele  and  solid  tumors  of  the  testicle,  but 
does  not  exclude  a  complicating  hernia. 

If  the  walls  of  the  hydrocele  are  thickeniHl,  the  light  test  fails. 

If  the  test  fails  in  a  case  that  has  every  other  aspect  of  hydrocele,  it 
is  doubtless  a  spermatocele. 

Isolation  of  the  Tumor. — If  the  fingers  can  l)e  brought  together  above 
the  tumor  and  feel  nothing  but  the  normal  tissues  of  the  cord,  hernia  is 
excluded. 

If  the  tumor  runs  into  the  inguinal  canal  and  gives  no  impulse  on 
coughing,  there  is  prohnUy  no  hernia. 

Puncture, — The  tumor  should  not  Ik^  ])unctured  unless  hernia  can 
be  ahsolutehj  excluded  by  isolation  of  the  tumor.  Puncture  is,  of  course, 
th^  final  diagnostic  test. 
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Prognosis.^— II yd rocelt?  m  t!ie  adult  does  not  get  spontaneously  w< 

Siippiiratioii  and  transffirnuUion  hiiu  lieiiuitocele  are  rare*  Sp 
tancNJUs  cures  liavc  been  rivfirded  after  an  infectious  clisoase  (  Monod  and 
TerrilloB),  sltm^hiiig  of  the  acrotiun  (Coo])er),  rupture,  and  e]iididv- 
mitis.  Siudi  sjiniitinK'ous  eiires  are  most  unusual,  except  in  the  young, 
(burling  cites  the  case  of  a  Spaniard  who  had  ruptured  his  hydrocele 
thirty  tiniea  Ly  horseback  riding  and  other  violent  exercisers;  yet  the 
swelling  always  returned  after  a  few  iiioni  hn.  Infants  often  get  wlOI  spon- 
fancniisly,  and  exjioetant  treatment  is  therefore  most  suitable  for  them. 

Treatment — Tapping. — Tliis  is  appropriate  tc»  symptomatic  hydro- 
cele, for  children— for  wboui  it  is  often  curative — and  fnr  patients  re- 
fusing radical  measures.  Before  tapping  for  hydrocele  the  testicle  must 
be  accurately  located  by  ttie  testicular  sensation  or  the  light  test,  and 
hernia  must  \^  abmhdvly  cxcliidt^d. 

Hydrocele  in  the  adult  will  usually  refill  after  this  operation,  but 
for  children  it  often  sutKces,  es]K?cialIy  if  the  internal  surface  of  the  sac 
1x3  scratched.  If  the  cyst  wall  he  thick  and  the  limior  not  translucent, 
neither  tapping  nor  acu]jinictiu'e  will  rver  ctTect  a  cure.  The  patient  can 
put  on  a  suspensory  bandage  and  resume  work  at  once  after  tapping* 

Radical  Trenfmrni. — Of  tlie  many  methnds  r»f  treating  hydnx.vle 
only  two  need  l>e  detailed — namely »  injection  and  incision  (including  ex- 
cision of  the  tunica  vaginalis). 

The  choice  l>etween  I  hesc  operations  is  discussed  in  Chapter  XC, 


CONGENITAL    HYDROCELE 

In  congenital  h^drnccte  there  lias  iKfii  un  ohliteration  of  the  f^ri- 
toneal  prolongation,   ami   the  tunica  vaginalis  is  continuous  with  the 

peritonemn  (Fig.  124).  Con- 
genital hydrocele  is  idiopathic, 
traumatic,     or     perhaps     due     ti> 


FlO.    124, CoNtiEMTAL    HYDHOrELE, 


Fia.  12i>.^lNrANTii,K  Hydhocelk. 


gravitiilidu  jutn  the  sac  i^f  an  excess  of  the  peritoneal  fluid.     It  r»ee«r8 
in  infancy. 
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Diagnosis — The  diagnosis  is  usually  easy,  but  in  certain  cases  there 
is  some  danger  of  confusion  with  hernia. 

CONGENITAL  HYDROCELE  HERNIAL  TUMOR 

1.  Appears  soon  after  birth.  1.  May  appear  at  any  time. 

2.  Tumor    continues    into    inguinal  2.  Same, 
canal. 

3.  Impulse  on  coughing.  3.  Same. 

4.  Flatness  on  percussion.  4.  Resonance  on  percussion. 

5.  Always  reducible  at  an  even  rate,  5.  If  reducible,   goes  back  suddenly, 
more  or  less  rapidly  according  to  size  of    with  a  gurgling  soimd. 

opening;  no  jerk;  no  gurgle. 

6.  Testicle,  entirely  obscured  by  the  6.  Testicle  can  be  usually  made  out 
tumor,  reappears  on  the  reduction  of  the    as  a  distinct  lump. 

latter. 

7.  Feel    soft,    not    doughy;  no    gur-  7.  Doughy    feel — perhaps    gurgling — 
gling.                                                                   on  manipulation. 

8.  Always  translucent.  8.  Never  translucent. 

Congenital  hydrocele  and  hernia  usually  coexist. 

Congenital  hydrocele  may  be  found  in  adults,  but  is  rare.  Horwitz 
met  with  it  once  in  110  cases.  Kocher  estimates  that  it  occurs  4  times 
in  every  100. 

Treatment. — Open  operation ;  never  injection. 

INFANTILE    HYDROCELE 

Infantile  hydrocele  is  far  more  common  than  the  congenital  variety. 
Horwitz  met  with  22  cases.  The  hydrocele  occupies  the  tunica  vaginalis 
and  the  funicular  process  up  to  the  inguinal  canal,  where  it  is  shut  off 
from  the  general  peritoneal  cavity  (Fig.  125).  It  resembles  a  con- 
genital hydrocele,  but  is  quite  irreducible. 

Treatment. — Since  these  hydroceles  are  usually  complicated  by 
hernia,  they  should  never  be  injected,  always  subjected  to  open  operation. 

Abdominal  Hydrocele  (Bilocular  hydrocele,  hydrocele  en  bis- 
sac). — This  is  a  very  rare  variety  of  infantile  hydrocele,  in  which  the 
hydrocele  is  partly  in  the  scrotum,  partly  iu  the  abdomen.  The  abdom- 
inal portion,  which  may  grow  to  an  enormous  size,  usually  lies  between 
the  general  peritoneal  cavity  and  the  anterior  abdominal  wall. 

Treatment. — Open  operation. 

ENCYSTED    HYDROCELE   OF  THE   CORD 

There  are  three  conditions  commonly  grouped  as  encysted  hydrocele 
of  the  cord,  viz. : 

1.  Hydrocele  of  the  processus  funicularis. 

2.  Pedunculated  cvsts  of  the  e])i(li(lymis. 

3.  Hydrocele  of  au  uhl  liernial  sac 
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h  Hydrocele  of  the  Processus  Fumcularis,— The  sac  is  slnit 

uff  beluw  ivinn  ihe  tiinica  vaginalis,  iibuVL*  fr*)iii  flic  peritoneum.  The 
bydrtx'ele  may  be  single  or  multiple  {hydrocHe  vn  chapelet).  Usually 
single,  it  presents  the  features  of  a  hydrueele  of  the  tunica  vaginalis, 
but  is  situated  alMive  tlie  te>itiele  and  about  the  vas.  Suinetimes  it 
may  be  reduced  into  the  inguinal  eaual,  but  never  into  the  abdouKm, 
Altliough  it  ui?ually  occurs  in  children,  1  have  several  times  seen  it  in 
the  adult. 

2.  (SeelH?biW.) 

3.  Hydrocele  of  an  Old  Hernial  Sac— This  occurs  in  the  pr»H> 
ess  of  pcrihMU'Oiti  let  I  behind  by  a  hirnin  uhieh  has  Ix'cu  reduced  and 
the  neck  of  the  sac  closed,  either  spontaneously  or  by  the  use  of  the  in- 
jeeiion  cure  for  liernia*  The  liydrocele  h  usually  mistaken  for  a  recur- 
rence of  ihe  hernia. 

Treatment. — Fdr  large  encysted  hydrocele  of  the  eord  injection  is  tiie 
best  treat nieiiL  Fur  small  cysts,  as  well  as  for  uinltiple  an<l  niidtihxndar 
cysts,  incision  is  the  lM_*st  treatment.  IneiHiou  is  indis|R*nsable  for  cysts 
situated  within  the  inguiiuil  canal  or  where  there  is  any  doubt  as  to 
hernia. 

Hematocele,  — Hematocele  of  the  eord  is  rare,  but  may  occur  in 
the  same  way  as  hematocele  of  the  tunica  vaginalis^  usually  after  injury. 
Indications  for  treatment  arc  the  same* 

INGUINAL    HYDROCELE 

llydrorch'  alnrnt  a  retained  testis  is  one  of  the  Indications  for  opera- 
tion ujiori  that  nrgan. 

MULTILOCULAR    HYDROCELE    OF    THE    CORD 


iVridtilortdar  hydnK*ele  of  the  cord  was  first  described  by  Pott  an<] 
Scarpa  as  diffuse  hydnn'cle  of  the  ci^jrd,  and  most  authors  retain  that 
title.  The  |>athogenesis  of  this  rare  affectiiai  is  habitually  misunder- 
stood. Kocher/  however,  after  a  critical  survey  of  the  Hteratni*e,  con- 
cludes tluit  an  iietnal  diffuse^  hydrocele  can  be  due  only  to  a  rupture  of 
some  hydrocele  or  stx*nnatoccle,  a  tem|K>rary  aeeumulation  of  fluid  in 
the  eonjiective  tissue  about  the  cord.  All  other  eases  lie  clarifies  under 
five  heads,  viz. : 

1.  Echinococcus  cyst. 

2.  S|x^rmaloccIe. 

tl.  Encysted  hydnx'cle  *>f  tlic  ct>rd  sulxliviih^d  iulo  lar^di  by  adUcsivj 
inflanmiation. 
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4.  Cysts  of  fetal  remains  (Mullcr's  Duct,  Wolffian  Body,  Organ  of 
Giraldes). 

5.  Cystic  IjTiiphangioma. 

Symptoms. — The  symptoms  are  characteristic,  whatever  the  nature 
of  the  disease.  The  tuuior  extends  about  the  cord  from  the  testis  up  or 
into  the  spermatic  canal.  It  is  smootli,  rounded,  translucent,  and  boggy 
rather  than  fluctuating,  though  a  difference  in  this  regard  may  be  made 
out  in  different  parts  of  the  tumor.  It  may  be  partly  reducible.  There 
is  a  slight  impulse  on  coughing. 

Diagnosis. — The  diagnosis  from  encysted  hydrocele  of  tlie  cord  is 
established  by  the  l)Oggy  feel  and  the  irregular,  indistinct  outlines  of  the 
tumor.  In  fact,  it  resembles  an  incarcerated  omental  hernia  in  every- 
thing but  its  translucency  and  its  fluctuation  in  places.  Incision  may  be 
required  to  establish  the  diagnosis. 

Treatment — The  tumor  may  safely  be  let  alone.  To  cure  it  incision 
has  usually  been  employed.  Pott's  classical  case  of  lymphangioma  died 
of  lymphorrhagia  after  incision. 

CYSTS   OF  THE    EPIDIDYMIS-SPERMATOCELE 

This  condition,  commonly  knowTi  as  a|x»rmatocele  or  encysted  hydro- 
cele of  the  testicle,  is  a  collection  of  fluid  '^  contained  in  a  cyst  or  cysts, 
distinct  from  but  close  to  the  cavity  of  the  tunica  vaginalis  "  (Jacob- 
son).  These  cysts  are  develoiDed  in  and  about  the  epididymis,  very 
excei)tionally  in  the  testicle  itself,  and  should  be  classified  as  epididymal 
cysts.     Two  classes  may  be  recognized : 

1.  Small  cysts  developing  (usually)  about  the  epididymis. 

2.  Large  cysts  originating  within  the  epididymis. 

1.  The  small  cysts  are  rarely  encountered  lx»fore  middle  age,  while 
they  are  very  common  in  later  life.  They  usually  project  more  or  less 
distinctly  from  the  head  of  the  epididymis,  often  into  the  tunica  vagi- 
nalis, \vhere  their  rupture  is  among  the  possible  causes  of  hydrocele,  and 
their  detachment  the  origin,  perhaps,  of  (»alculi.  They  do  not  attain 
any  notable  size ;  they  rarely  contain  spermatozoa — in  short,  they  have 
little  clinical  significance. 

2.  The  large  cysts  are  found  in  the  ej)ididymis  rather  than  project- 
ing from  it.  They  usually  appear  before  middle  ag(^  and  commonly 
contain  spermatozoa.  They  are  often  imiltiple  and  grow  between  the 
epididymis  and  tlie  testicle,  se])arating  tlieiii  and  unraveling  the  former. 
Thus  they  form  irregular  fluid  tumors  about  the  top  of  tlie  gland.  Ex- 
ce])tionally,  the  rvsts  are  j)edun(*ulated  and  grow  ui)ward,  simulating 
hydrocele  of  the  cord. 

I  have  seen  two  cases  that  precisely  simulated  hydnwele  of  the  tu- 
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uica  vaginal  IB  in  everv  rns|wvt  except  trajishu'ency.     Tbey  had  dotibtle.^ 
nipt  11  nil  I  into  the  va^intilis. 

These  cysts  rai-ely  coniain  more  than  100  c.e*  of  fluid,  though  Curl- 
ing drew  off  82  ounces  from  one  indiviJual  and  10  ounces  from  another* 
.raeolLsun  mentions  a  ease  from  whose  right  side  41^  imnees  were  drawn^^ 
and  58  from  the  left.  Frost's  ^  cases  yiekled  52  oiincea.  The  nature 
of  these  large  cysts  is  identitied  hy  the  fact  that  the  fluid  is  milky  and 
swarming  with  sjH^rmatozoa. 

Pathogenesis — Siiiee  die  smaller  cysts  are  met  with  later  in  life  thanj 
the  larger,  and  less  frequently  ccmtain  sjiermatozoa,  many  authors  at- 
trilnitc  the  larger  eystt*  to  |x^rsistent  fetal   remains,  sneh   as  tlie  vasa 
aherrantia,   the  hydatid  of  ir<irgagni,  or  tlie  paradidymis   (orgun  of 
Giraldes),  and  the  smaller  cysts  to  dilatations  of  the  seminal  canals,. 
Tlie  recent  tt^iideiK^y,  h<jwe%'er,  lias  heen  to  <liseredit  the  claims  of  the* 
fetal  elements,  and  to  attrihnte  the  earlier  and  lar^r  cysts  to  dilatation 
of  the  vasa  etfrrentia  <»r  of  tlie  epididymis  itself  iKdjind  an  obstacle  nion>i 
or  less  impervious,-  and  the  latter,  smaller  tuninrs  to  a  cystic  enlarge^-l 
ment  of  the  tnhnlcs  due  to  senile  changes  after  the  organ  has  passed] 
the  height  of  its  activity. 

The  pfTscttn'  of  spertmitozoa  in  the  cysts  is  explained  hy  thoso 
wfio  cling  to  tlie  theory  of  emhry«mal  rests  npnu  tlie  ground  that 
the  cyst  has  lairst  into  (he  epididyrnal  canaL  llie  afhsetire  of  sfft^r* 
malic  elvtnrnfs  is  ex[>hiinrd  Uy  thos<_'  of  the  npp<Ksite  camp  on  the 
g^round  tliat  the  cysts  hecfMiie  f>C(dnded  frftm  the  main  channel  and 
their  sendnal  elements  gntdiudly  disintegrate.  Tire  cotimninicatioB 
l>etween  a  cyst  and  a  sciniiuil  duct  has  Ijeen  observed  a  nmnljer  of  J 
times. 

Symptoms* — The  stuan  ct/sfH  are  occasionally  met  with  in  older  men. 
They  produce  no  syiniitoms. 

The  large  cysts  have*  pwuliar  features.     If  seen  early,  an  undefined 
ie^e  of  thickening,  with  extra  resistance,  is  distingiiishalde  hy  the  fin- 
gfir  in  tlie  region  nf  the  ti)p  ef  the  testicle.     This  goes  on  iucreasing, ' 
usually  at  so  slow  a  rate  that  the  ]>atient  sootlies  himstdf  with  the  idea 
that  it  will  l)e*H)iiie  no  larger.     It  grows  Cfmstantlv,  buw^^ver,  and  mayi 
attain  a  large  size.     Tliere  is  no  jmin,  except  a  slight  dragging  on  the* 
cnrd.     The  cyst  keeps  its  position  at  the  niijjer  end  of  the  testicle,  or  ejt- 
tending  down  in   front  of  it.      ll  may  \ny  *' heart-slia|x^d,"  the  testicle  j 
lying  below  the  cyst  whi<'h   is  notched  above.      The  w^alls  are  usually 


>  Lancet,  IH7S,  ii,  4H3, 

'  (Jriffitlis  {Jtmr.  of  AmtL  and  PhifA.,  1893-94,  xxviii,  U)7)  miiin tains  ttiat,  like  hydro- 
rit^ptirosls,  tlieHf^  tliliitJitioiis  arr  cfiiisril  l»y  partial  ttl^truclmri  due,  m  this  cilso,  Ig 
caturrlial  iiinarniaatinn,  Ih*  also  iiiaintainH  thai  tht'  tiyilatid  nf  Nfi»rga§r"»  ^^  always  a 
84ilul  Inwly,  upvtT  cystic,  anil  lliat  tlii^m  \h  no  evidence  ttiat  embryonal  renuiitis  are  in 
any  v\ay  ciiunttcttnl  witii  sjn^nriatticcle. 
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thin  and  tense,  so  that  fluctuation  cannot  always  Ik^  distinguished. 
Translucency  is  rarely  present. 

The  cyst  tends  to  increase  in  size  indefinitely.  Tt  may  c(X)xist  with 
hydrocele  and  1x3  masked  by  it.  It  may  be  broken  into  the  vaginalis  by 
accident,  and,  continuing  to  secrete,  form  si)ermatic  hydrocele,  or  it  may 
be  punctured  when  a  supposed  simple  hydrocele  is  tapped. 

Diagnosis. — The  heart  shape  of  the  cyst,  though  pathognomonic  when 
present,  is  not  constant.  The  diagnosis  is  usually  made  by  the  irregular 
shape  and  position  (above  and  behind  the  testicle)  of  the  tumor  and  the 
presence  of  fluctuation  over  irregular  areas.  Aspiration  usually  com- 
pletes the  diagnosis  by  withdrawing  a  milky  fluid  full  of  spermatozoa. 
If  the  fluid  is  limpid  it  may  be  distinguished  from  hydrocele  fluid  by 
its  watery  limpidity  (whereas  hydrocele  fluid  is  straw-colored),  its 
neutral  reaction,  its  low  specific  gravity  (less  than  1.010),  and  its  low 
percentage  of  albumin  (about  i  per  cent  against  4  per  cent  to  7  per  cent 
in  hydrocele).  When  hydrocele  and  spermatocele  coexist  the  latter  is 
not  discovered  until  the  former  is  tapped. 

Treatment. — A  cure  rarely  results  from  aspiration  and  injection  of 
carbolic  acid  through  the  same  needle.  The  cyst  should  be  excised. 
There  is  no  object  in  disturbing  small  cysts. 

HEMATOCELE 

The  term  hematoma  is  applied  to  a  tumor  caused  by  the  effusion  of 
blood  into  the  tissues,  w^hether  of  the  testis  or  the  scrotum.  If  the  effu- 
sion becomes  encysted,  or  if  it  occurs  witliin  a  cyst  or  tlie  serous  tunic  of 
testicle  or  cord,  hematocele  results  (Fig.  120).  I  have  seen  a  heinato- 
sperniatocele. 

Etiology — Tlie  most  common  cause  is  a  crushing  injury.  Any  op- 
eration upon  the  testis  may  result  in  hematocele. 

Scrotal  hematocele  and  testicular  hematocele  are  always  traumatic. 
Vaginal  hematocele  is  usually  traumatic,  but,  exceptionally,  nuiy  have 
a  spontaneous  origin  from  activ(»  or  passive  hyperemia;  or,  rarely,  from 
a  hemorrhagic  secretion  in  scorbutic  individuals. 

Symptoms — There  are  consequently  two  varieties.  The  one  comes 
on  rapidly  after  injury  and  is  attended  by  scrotal  hematocele.  If  there 
has  been  a  prei'xisting  cyst  or  hydrocele  this  becomes  suddenly  larger, 
more  tense,  and  painful. 

In  the  other,  or  sjxmtaneous  variety,  the  tumor  increases  slowly  in 
size  and  simulates  hydrocele,  except  in  regard  to  translucency. 

The  blood  in  hematocele  may  be  found  red  and  fluid,  but  is  usually 
black  or  brown,  and  it  may  be  mixed  with  ])us  if  severe  inflammation 
has  followed  its  effusion.  The  walls  of  the  cyst  may  be  coated  with 
layers  of  fibrin,  and  they  tend  to  thicken  and  l)ecome  adherent  to  the 
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siuToiind  111/4;  oniirKvtiv*'  tLssiit\  wliile  tlie  imier  surftux*  l>cx*oines  rough 
and  minvt'ii,  rt'seiJil>lii»g  innlliing  hut  a  SLTuiir;  8\jrfH«v. 

Diagnosis. — Tlie  diagnosis  of  hcnmtt»cele  of  the  9€«eond  or  s|>ontane- 
ons  variety  pre^nts  many  difKcuIties.     Here  there  is  no  guide  in  the 


A-^A 


Thi'  sliplit  thickenifiK  at  thi^  bottom  is  ull  Uial  rfniiiiins  uf  the  U*-Htick^ 


history  nor  any  lonil  si.iriis  of  iiijnry.  The  records  of  surgery  possf^sa 
many  eases  where  f)erfeeilv  liealthy  testea,  surrounded  1)V  a  hemato<,H^lo 
inside  of  a  tliiekened  tuniea  vap^inalfs,  Ijave  l»eeu  extir]>a1ed  as  ean- 
cerrnis.     The  (liag:iiosi8  enuuot  k*  ina<k^  witliout  an  exploratory  ineisiou* 

In  tlie  trauitiatie  variety,  tlie  diagnosis  is  nnide  at  once  from  the 
history.  It  is  unimportant,  often  iinpossi1>!e^  to  distinguish  between 
traumatic  hematocele  of  testis,  vaginalis,  and  scrotum. 

Treatment. — For  hemaioma  all  that  ean  be  done  is  to  keep  the  fia- 
tient  upon  his  hiK-k,  witli  the  testicle  siipi^orted  and  covered  with  (^jld 
lotions,  adniiuistering  perha|«  an  occasional  laxative  and  an  auodyiid 
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if  the  pain  l)c  severe.  If  the  quantity  of  bh)od  eflfused  is  not  U)o  great, 
the  pain  will  s(K>n  begin  to  subside,  and  the  patient  may  l)e  aUowed  to 
go  about  with  a  susjx^iisory  bandage.  The  blood  will  gradually  be 
absorl)ed. 

If,  in  spite  of  these  means,  which  will  rarely  be  found  to  fail,  blood 
ecmtinues  to  be  i)Oured  out  into  the  cavity  of  the  vaginalis  so  that  the 
j)ain  becomes  excessive,  and  the  tension  of  the  parts  great,  the  tumor 
should  be  im^ised  and  drained. 

Ancient  hematocele  demands  castration. 


CHYLOCELE 

Chylocele  (fatty,  milky,  chylous  hydrocele,  galactocele)  is  an  ac- 
cumulation in  the  tunica  vaginalis  of  chyle  or  fatty  lymph.  It  is  a 
feature  of  lymph  scrotum,  and  is  caused  by  the  rupture  of  a  dilated 
lymph  vessel  into  the  tunica  vaginalis.  Filarial  embryos  have  been  seen 
in  the  fluid  by  Martin  and  Davies.  (Uiylocele  may  also  be  due  to  trau- 
matic rupture  of  a  lymphatic  into  the  tunica  vaginalis.  False  chylocele 
is  due  to  a  fat-  or  cholesterin-producing  degeneration  in  the  fluid  or  in 
the  epithelium  of  a  hydrocele. 

Chylocele  when  occurring  without  lymph  scrotum  resembles  hemato- 
cele.    The  treatment  is  excision. 


CHAPTER   LXI 


DISEASES    OF    THE   VAS    DEFERENS    AND    SPERMATIC    CORD 

ANATOMY 

The  cord  is  made  up  of  the  va^  defereBs,  the  habeiinla  or  remains 
of  the  fiuiicidar  ]>rrK!e8fl  of  the  peritoueum,  and  certain  vessels  and 
nerves,  all  held  together  hy  meshes  of  connective  tissue  containing  uu- 
strij>c*d  loiiseular  liber  (internal  ereni aster  of  Henle).  Surroimding 
these  is  a  continuous  layer  of  connective  tissue  (tunica  vaginalis  com- 
mnnis)  adherent  to  the  tnniea  vaginalis  below  and  continuous  with  the 
faseia  transversal  is  ahove,  Untside  of  this  the  ereniaster  mus<*le  lies 
in  loops,  some  of  them  emhraeing  the  testicle,  others  extending  only  a 
fihort  distance  down  the  cord. 

The  arierles  are,  the  spermatic  from  the  aorta,  the  deferential  from 
the  superior  vesical,  and  the  cremasteric  from  the  epigastric*  The 
vein.^  from  the  festiele  and  epididymis  unite  in  the  punipiniform  phxas 
which  constitutes  tlie  bulk  of  the  cord.  The  birger  veins  have  valves; 
they  usually  unite  to  form  one  large  trunk,  which  empties,  on  tJie  left 
side  into  the  renal  vein,  on  the  right  side  into  the  ascen<ling  cava.  The 
spermatic  plexus  of  ncrr<'S  is  derived  from  the  renaL  the  aortic,  the 
superior  mesenteric,  the  hyjwgastric,  and  the  hvmbar  plexuses  of  the 
symf>athetic,  the  g*/iiital  liraucli  of  the  genito-crural  nerve  supplying 
the  cremaster  and  the  ingniiial  branch  of  the  ili»j-inguinal. 

The  cremaster  nnisele  varies  in  size  and  power  in  different  subjects. 
Its  function  is  to  assist  in  sustaining  the  testicle  by  its  tonic  contrac- 
tion, and  to  compress  the  organ  <liiriug  the  sexual  orgasm.  The  muscle 
is  subject  to  [lainfnl  spasmorlie  contraction  in  kidney  c^lic,  in  neuralgia 
of  the  testiL"lr\  and  sometimes  in  connection  with  prostatic  or  urethral 
irritation.  The  cremasK-ric  reflex  is  the  retrat*tion  of  the  testicle  caused 
by  irritatiou  of  the  adjoining  portion  of  the  thigh. 

The  Vas. — ^Tlie  vas  deferens  is  the  excretory  duct  of  the  testicle. 
It  runs  ii]>ward  from  the  tail  of  the  epididymis  to  fonn  one  of  the  chief 
constituents  of  the  spermatic  cord.  It  lies  in  the  inner  and  posterior 
portion  of  the  cord,  where  it  may  he  identiflod  as  a  rigid  tiik?,  the  only 
element  of  the  cord  that  <l<ies  not  sli]>  almost  insensibly  from  between 
the  examining  fingers.  After  passing  through  the  inguinal  canal  the 
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vas  curves  obliquely  downward  and  backward  over  the  base  of  the 
bladder,  crosses  behind  the  ureter  and  runs  to  the  inner  side  of  that 
duct,  separated  from  it  by  the  seminal  vesicle.  At  this  jwint  it  becomes 
markedly  sacculat<?d,  forming  the  ampulla  of  the  vas,  then  narrows 
to  its  original  dimensions,  and  is  joined  by  the  duct  of  the  seminal 
vesicle  to  form  the  ejaculatory  duct,  which  pierces  the  prostate  and 
opens  into  the  posterior  urethra  just  in  front  and  to  one  side  of  the 
verumontanum. 

The  vas  deferens  is  lined  throughout  with  columnar  epithelium. 
Its  muscular  coat  consists  of  two  layers,  the  inner  circular,  the  outer 
longitudinal.    Surrounding  all  is  a  dense  fibrous  tissue. 

Belations — The  chief  relations  of  the  vas  have  been  described  above. 
In  the  scrotum  it  is  closely  surrounded  by  its  own  artery  and  one  or 
two  small  veins.  These  vessels  and  the  nerves  run  near  it,  and,  except 
for  a  few  veins  to  the  inner  side,  the  whole  pampiniform  plexus  lies 
to  its  outer  side. 

ANOMALIES 

Curling  ^  relates  a  number  of  cases  reported  by  various  authors,  in 
which  the  vas  deferens  was  absent  wholly  or  in  i)art,  on  one  or  both 
sides.  When  the  testicular  end  is  missing  the  epididymis  may  or  may 
not  be  missing  as  well. 

INJURIES 

Wounds. — Wounds  of  the  cord  may  cause  profuse  hemorrhage 
and  rupture  of  the  vas.  The  hemorrhage  may  be  checked  readily 
enough.  If  the  vas  is  cut  it  should  be  united  by  Belfield's  method 
(j).  932).  If  some  such  operation  is  not  performed,  the  duct  becomes 
occluded,  and,  although  this  does  not  cause  atrophy  of  the  testicle,  yet 
it  shuts  off  the  spermatozoa  of  that  side  of  the  urethra. 

Complete  division  of  the  cord  causes  atrophy  of  the  testicle.  Divi- 
sion of  the  pampiniform  j)lexus  causes  only  a  temporary  edema. 

Torsion  of  the  Cord.— (See  p.  027.) 

INFLAMMATION 

Inflammation  of  the  vas  is  usually  incident  to  gonorrheal  or  tuber- 
cular ejndidymitis.  It  is  rarely  of  any  importance,  unless  an  abscess 
forms.  If  this  occurs  in  the  scrotal  portion  of  the  duct  it  may  be  in- 
cised, if  in  the  pelvic  portion  its  existence  is  unsuspected,  and  it  has 
been  kno\vn  to  result  in  a  fatal  ])eritonitis. 

Hydrocele  and  Hematocele.— (See  p.  G43.) 


»  "Diseases  of  the  Testis,"  4th  ed.,  1878,  p.  7. 
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VARICOCELE 


Varicocele  is  varieosity  of  the  veins  of  the  pampiniform  plexus.  It 
nmj  he  eitlier  syiiiptoniaH*'  or  sjxmtaoeuns. 

Symptomatic  Varicocele,— 8 v in ptomatic  varicocele  is  rare*  It 
is  eauseil  hy  the  pressvire  of  some  iutra-siixlomiiial  growth  ohstrueting 
the  spermatic  veins.  The  tumor  is  nsuallj  of  renal  origin  and  malign 
nant  (p.  542). 

Diagnosis. — Symptomatic  varie<K?eIe  cannot  he  mistaken  for  S|x>n- 
taneous  variemiele.  It  deveh^ps  v<'ry  rajiidlvj  late  in  life,  <»n  either 
side;  is  painless,  attains  a  large  size,  and  is  associated  with  a  palpahle 
ahilominal  tumor,  against  which  the  treatment  should  lie  directed. 

Spontaiieous  Varicocele. — Vori(*<>cele  in  a  mi!d  f<>rm  is  perhaps 
the  m<jst  ctnnmuri  iiffcctiun  of  the  genital  orgnns.  It  has  been  esti- 
mated that  ahout  10  per  cent  of  males  have  slight  varicocele,^  It  occurs 
almost  iuvarialily  on  the  luft  sidL-;  when  vt^ry  marked  on  this  side  it 
may  exist  slightly  on  the  rifi^ht.  Pott  met  with  it  »>nly  once  on  Ixith 
sides.  Breschet,  in  120  operations,  operated  otdy  once  on  the  right 
side.     I  have  never  u]>erateil  on  iKith  sides. 

Most  slight  varicoceles  are  encountered  in  young  unmarried  men ; 
the  affection  rarely  connnences  after  twenty-five;  it  is  unusual  to  find 
it  in  a  married  man  whose  sexual  rehitioiis  are  satisfactory.  The  chief 
facti>r  in  its  production  is  uugratified  si-xual  desire,  nnrelie%'ed  erotic 
fancies,  or,  less  often,  the  ojijiosito  condition^  ahuse  of  the  sexual 
powers,  by  which  the  veins  are  ke}>t  coiiHtiintly  engornjed.  The  slight 
turgescence  of  the  veins  constituting  varirocele  in  a  young  bachelor 
and  often  causing  him  incessant  aiul  needless  alarm,  disappears  after 
marriagt%  logrtlu  r  willi  the  uneasy  sensations  which  accompanied  it. 

Old  men  whose  testicles  are  inactive  rarely  have  variem^de,  though 
iheir  legs  show  many  tortuous  veins.  This  fact  is  of  the  utmost  im- 
portance. That  sliirht  varicocele  is  often  a  sexual  derangenient,  a  func- 
tional disonler  depending  njKin  vicious  sexual  hygieiit^,  is  not  suf- 
ficiently emphasized  by  text-lwoks,  or  appreciate<l  by  practitioners. 
In  many  eases  young  men  distress  theniselves  unceasingly,  and  impor- 
tune their  surgeons  for  an  operation  to  cure  a  ilisorder  which  would 
he  more  speedily  and  effectually  removed  by  marriage. 

The  degree  of  varicocele  allmled  to  above  may  be  dismissed  briefly. 
The  vessels  are  a  little  full,  the  con!  loose,  fc^idiup;  like  a  snudl  bundle 
of  earthworms,  no  one  vessel  being  exceptionally  large;  the  testicle  is 
perhaps  4iverseusitive,  and  (here  is  usually  a  slii::ht  dragi2:iug  sensation 
in  the  groin,  but  bi^yond  this  nothing  except  the  fancied  ills  and  the 
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*  BetiTiptt  c»Hlimates  7  ppr  cent,  wliJIe  Senn  states  that  among  9,815  remits  2,075 
were  affected  witli  varicocele. 
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hypochondriacal  complainings  of  the  young  man  who  is  cheating  Na- 
ture or  abusing  her  gifts.  The  i)roi)er  trimtment  of  such  cases  is  found 
in  the  employment  of  all  hygienic  and  tonic  measures.  The  patient's 
mind  must  be  diverted,  he  must  be  dissuaded  from  an  operation,  told 
to  wear  a  snugly  fitting  suspensory  bandage,  and  if  possible  to  forget 
his  sex  until  marriage  affords  him  an  opportunity  to  get  well.  The 
free  local  application  of  cold  water  daily  is  a  very  useful  adjuvant. 

Yet  varicocele  serious  enough  to  constitute  a  disease  and  to  demand 
active  surgical  measures  for  its  relief  does  occur.  It  is  an  exaggera- 
tion of  the  milder  form;  it  comes  on  in  early  manhood,  and  has  no 
connection  with  varices  of  the  legs  or  anus  (hemorrhoids). 

Pathogenesis — Any  theory  to  be  adequate  must  explain  the  preva- 
lence of  the  disease  among  the  adolescent  and  its  occurrence,  almost 
entirely,  upon  the  left  side. 

Many  authors  l(X)k  for  an  anatomical  predisposing  cause.  Thus 
certain  French  writers  invoke  a  preexisting  phlebitis.  Bennett  ^  and 
Spenser  ^  suppose  a  congenital  anomaly  of  the  veins.  Such  predis- 
posing causes  are  not  generally  accepted.  Sufficient  anatomical  pre- 
disposition is  found  in  the  position  of  the  veins,  de}>endent,  unsup- 
lK)rted,  surrounded  by  the  loosest  kind  of  a  fascial  envelope.  To  this 
add  the  congenital  congestion  set  U})  by  the  untamed  and  pampered 
passions  of  youth,  and  no  further  predisposing  cause  is  necessary. 

But  why  should  the  varicocele  occur  upon  the  left  side?  To  an- 
swer this  question  an  infinite  variety  of  theories  has  been  proposed. 
There  is  space  to  enumerate  only  the  more  important  ones.  The  left 
testis  hangs  lower  than  the  right,  and  the  left  renal  vein  is  higher  than 
the  oj)ening  in  the  cava  which  receives  the  right  spermatic  vein,  hence 
the  left  vein  is  longer  than  the  right.  To  this  add  the  fact  that  the 
left  s])ermatic  vein,  entering  the  renal  vein  at  right  angles,  is  not 
affected  by  suction  as  is  the  right  vein  which  enters  the  cava  at  an 
acute  angle.  So  far  we  are  on  safe  anatomical  ground ;  beyond  all 
is  theory.  Perhaps,  as  has  lK»en  alleged,  right-handed  men  transmit 
the  force  of  their  exertions  to  the  left  foot  by  means  of  the  abdominal 
muscles  of  the  left  side.  But  I  have  seen  left-handed  men  with  vari- 
cocele, always  on  the  left  side.  Perhaps  the  sigmoid  flexure,  over- 
loaded with  feces,  presses  upon  the  veins.  But  this  is  as  rare  in  youth 
when  varicocele  is  common,  as  it  is  common  in  old  age  when  varicocele 
does  not  occur.  Curiously  enough  the  ovarian  veins  are  very  rarely 
varicose,  except  on  the  left  side. 

A  violent  strain  may  induce  acute  varicocele. 

Pathology. — In  mild  cases  the  veins  are  merely  tortuous  and  dilated. 
But  in  a  full-formed  varicocele  the  vessels  are  elongated,  their  valves 


>  "On  Varicocele,"  London,  1S91.  ^  St.  Barthol.  Hasp.  Rep.,  1887,  p.  137. 
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brukt'ii  fInwH,  (lii*ir  walls  iiITim*U*iI  by  fally  iJh*npli\%  an«l  iliicki-iuMi,  al 
is  ixWt  llio  siirrotmditjg  iMHiiiertivt*  tissue.  The  veiiiB  gruiietinies  etintaiu 
phlebtilithB. 

Symptoms* — I  ]mvo  seen  a  ninnl>er  of  rase!^  of  arufe  raricoa^Ir  ivsiilt- 
iijg  fruuj  ?^D*ainiii^,  or  eMiaiiif^  uii  s|niiitjiiie(Hisly.  I  have  seen  it  lust 
a  niiml)er  of  vvcvks,  ami  m-fiisionally  leave  slight  permanent  enlarge- 
ment of  the  vt^iiis  uf  ihx:  eord. 

Exeej»t  in  aeiite  eases,  siieh  as  those  jnst  detailed,  varicocele  corner 
on  (jrafhmUtj,  and  is  ch'smvered  by  aoeideiit.  The  amount  of  /wri 
euinpbuiiec!  tif  vari^'S  i^reatly ;  a  very  larire  va^ieo^x»le  is  often  at- 
tended Ity  absohirely  iu>  pain,  while  a  very  sliirbt  enlargement  of  ihe 
veins  luaj  give  rise  U\  eonsiderable  imea^inesa  extending  n|j  the  haek 
aii<l  down  tlie  fbi^li,  perliaps  amrumtiiig  to  neuralgia  of  the  testis, 
Laudoiizy  has  nutieed  that  tfie  syiuptc»ms  are  nutrkedly  relit*ved  dur* 
ing  and  ininiediately  after  coition,  but  berouie  worse  on  the  following 
day. 

The  ordy  gnieml  symptoms  in  varie<x'ele  besides  pain  are  those  of 
hypochondria  and  defeetive  morale^  so  eunmion  in  all  afTeetions  uf  the 
genital  organs.  The  imiiotenc^e  often  alleged  by  physicians  of  an  in* 
credible  *^  years'  experience  ^^  to  result  from  varicm'cle  is  the  veriest 
fiction.  When  irupotenee  and  variewele  coexist  they  are  tine  to  the 
8atiie  causes;  but  ueifber  is  the  imi>otence  due  to  the  varic(x*ele  nor  the 
varicocele  to  the  iuii>oteiice. 

The  local  conditions  are  typical.  The  left  testicle  hangs  consider- 
ably bnver  than  the  right,  borue  down,  and  perhaps  completely  sur- 
rounded hy  the  mass  of  dilated  veins.  The  mass  feels  soft,  like  a  bunch 
of  earthworms.  In  bad  cases  the  testicular  scrotal  veins  may  be  simi- 
larly affwte<l.  The  scrotum  is  tlun  and  relaxed,  the  <lartos  pc»\verless.  In 
lo!ig-standing  cases  of  severe  varicrK-ele  the  testis  gradtialiy  atrophies 
because  of  the  interference  to  its  circulation.  This  result  is  in  no  way 
due  to  the  weight  of  rbc^  mass  of  veins. 

The  ctairse  <if  tlie  tlisease  is  nsnally  not  progressive.  Of  the  many 
men  who  have  slight  varicocele,  only  the  smallest  pt^reentage  fail  to 
get  w^ell  under  the  regulnted  sexnal  exercise  of  married  life,  Excep 
t  ion  ally,  however,  the  veins  do  grow  and  enlarge  indetinifely. 

Biag;nosii. — There  are  few  diseases  more  readily  recognizable  than 
varicocele ;  the  j^^eculiar  a[i|>earaTiee  and  wormy  feel  of  large  tortuons 
veins  (*an  scarcely  \k'  confounded  wnth  anything  else»  except,  possibly, 
omental  hernia.  Ilirwever,  a  simple  test  will  remove  all  doubt»  Tf  the 
patient  lies  downi  the  swT^lling  may  be  readily  rednced.  The  fingers 
are  now  placed  at  the  abdominal  ring,  and  the  patitmt  toM  to  rise; 
hernia  will  he  retained,  the  swelling  of  varicocele  will  retnm,  the  vessels 
filling  from  Iwdow.  (If  the  pressure  l>e  sufficiently  strong  to  occlude  the 
arteries  as  wt-11  as  the  veins  the  tumor  w^ill  not  reappear.)     Varic<.)eeJe, 
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complicated  by  large  hydrocele  or  by  hernia,  is  more  difficult  of 
diagnosis. 

Treatment. — If  the  varicocele  be  small  and  its  symptoms  inconsider- 
able, the  patient  should  be  advised  as  to  his  sexual  hygiene,  perhaps 
instructed  to  wear  a  suspensory  bandage  and  treated  for  neuralgia  of 
the  testicle,  if  this  is  a  feature  of  his  condition.  If  these  measures 
fail,  or  if  the  patient  insists  upon  more  radical  treatment,  surgery 
must  be  employed. 

The  operations  for  the  cure  of  varicocele  arc  three:  injection,  sub- 
cutaneous ligature,  and  the  open  operation ;  this  last  including  ligature, 
excision  of  the  veins,  and  ablation  of  the  scrotum.  That  operation 
should  be  performed  which  is  best  calculated  to  soothe  the  patient's 
fears.    Subcutaneous  ligature  gives  by  far  the  most  rapid  recovery. 

TUMORS   OF  THE   CORD 

Cystic  Tumors.— See  Hydrocele  of  the  Cord  (p.  043). 

Solid  Tumors. — Solid  tumors  of  the  cord  are  rare.  Fibroma, 
fibro-myoma,  and  sarcoma,  all  of  the  vas  deferens,  have  been  observed 
in  isolated  instances.  Gumma  is  very  rare  (Goldenberg).^  The  only 
tumor  of  clinical  importance  is  lipoma  of  the  cord.  The  frequency  of 
lipoma  of  a  hernial  sac  lends  color  to  the  theory  that  lipoma  of  the 
cord  is  secondary  to  hernial  lipoma.  In  structure  the  tumor  may  be 
a  pure  lipoma,  a  fibro-ii:x)ma,  or  a  myxo-lipoma. 

These  tumors  are  usually  small  and  reducible  into  the  inguinal 
canal,  simulating  e])ij)locelc,  from  which  they  are  only  differentiated 
by  operation,  unless  they  can  l)e  drawn  entirely  out  of  the  canal.  Ex- 
cei)tionally,  however,  they  attain  an  extraordinary  size.  Xove-Josse- 
rand  ^  reports  a  specimen  weighing  0^  kilos,  and  cites  two  others  weigh- 
ing respectively  20  and  15  ])ounds.  The  larger  tumors  may  be  patho- 
logically benign  and  yet  clinically  malignant. 


*  Jour,  of  Cut.  and  Gen.-Urin.  Diseases^  1901,  xix,  113. 
'  Lyon  mvd.,  1897,  Ixxxiv,  237. 
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ANATOMY 

TiiK  seminal  vesicle  (Fig.  127)  is  a  reservoir  eoniie^'ted  with  the 
vas  tlefereiis.  Ein.'L  vesiele  lies  to  tlie  outiT  side  of  il«4  vsis,  its  ajiex 
burie<l  in  the  proHtiite,  where  it  joins  the  vas  at  an  tieute  angle  to  form 
the  ejaeubttory  dm*!.  The  IkmIv  of  the  vesich?  is  tlireetivl  oblicjuely 
upward   and  uiitwardj   lying  along   tlie   upjx^r  border  of  tlie   prf»state 

aud  projecting  beyond  it  laterally. 
The  fluid ns  of  tlie  vesicle  lies  just 
exlernid  to  the  termination  of  the 
ureter  in  the  bladder.  Eaeh  vm- 
vh  is  buinid  elose  to  the  bUuhler 
and  prustule  by  a  den  He  faseial  en- 
vihipe  ecmtainiiig  many  imstriiied 
nniseiiiur  fibers.  Witbiu  this 
fas<'ia  randfy  nuniemns  largo 
branches^  of  the  prostatic  plexus 
of  veins.  The  ivbitiou  of  the 
vcjsieles  to  the  peritoneiini  is  vari- 
able. The  reeto-veaieal  pimch  al- 
ways dips  sntiieieiitly  to  toneh  the 
fuudns  of  eaeb  ve.sicle,  and  when 
the  bladder  is  full  thei-e  is  usu- 
ally a  sninll  triangular  extrajieri- 
toneal  space  between  tlie  vesicles, 
jnst  aljove  the  prostate. 
The  vesicle  is  elliptical  in  sbajx^,  flattened  anteruposteriorly.  Gueb 
Hot  ^  gives  49,  18.5,  and  10  unn,  as  its  average  length,  brc-adth,  and 
thickness.  The  lumpy  surface  of  tbe  vesiele  has  Ix^en  compared  to  the 
eon  volutions  €if  varieost'  veins  or  of  the  intestine.  By  a  tedious  and 
delicate  dissection  the  vesiele  may  be  unraveh^d.  It  is  a  single  canal 
10  to  15  em.  long.     Erujn  this  eanal  spring  numerous  small  diverticula, 
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» *'De8  v^cules  s^miiailes,"  Paris,  1883,  p.  27. 
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one  of  which,  originating  near  the  orifice  of  the  organ,  may  be  almost 
as  long  as  the  vesicle  itself.  The  blind  end  of  the  vesicular  tube  may 
be  doubled  back,  so  that  the  tube  actually  terminates  near  the  orifice  of 
the  vesicle,  and  the  fundus  rei)resents  the  middle  i)art  of  the  tube. 

The  tube  is  quite  as  irregular  within  as  without.  Here  and  there 
the  orifices  of  diverticula  loophole  the  tortuous  wall,  w^hile  the  mucous 
membrane  is  thrown  into  folds  extending  in  various  directions. 

The  vesicle  is  made  up  of  tliree  coats:  a  thin  outer  fibrous  coat,  a 
thick  middle  layer  of  circular  and  longitudinal  muscular  fibers,  and  a 
mucous  membrane.  The  latter  contains  many  elastic  fibers.  Its  epi- 
thelium is  cylindrical  in  youth,  cuboichil  or  flattened  in  old  age.  The 
epithelial  cells  often  contain  granules  of  brownish  pigment,  masses  of 
which  are  occasionally  found  in  the  semen.  Guelliot  denies  the  ex- 
istence of  s|XK?ial  glands  in  the  vesicle,  and  affirms  that  the  epithelium 
is  identical  throughout  the  organ.    Kchfisch  recognizes  vesicular  glands. 

The  arteries  of  tlie  vesicle  are  derived  from  the  inferior  vesical  and 
the  middle  hemorrhoidal.  The  veins  join  the  prostatic  and  lateral  ves- 
ical plexus.  The  lymphatics  empty  into  the  pelvic  ganglia.  The  nerves 
are  derived  from  the  hypogastric  plexus  of  the  sympathetic. 

The  ejaculatory  ducts  begin  at  the  juncti(m  of  the  vas  deferens  and 
seminal  vesicle.  Becoming  smaller  and  of  even  calilxjr,  these  ducts  run 
obliquely  forward  and  upward  through  the  prostate,  approaching  each 
other  until  they  nearly  touch  in  the  median  line.  Yet  they  are  quite 
separate  in  their  o])enings  on  the  lips  of  the  prostatic  utricle.  They  are 
closely  surrounded  by  a  dense  elastic  tissue  and  contain  a  few  straggling 
muscle  fibers  derived  from  the  longitudinal  muscle  of  the  vesicle. 

PHYSIOLOGY 

The  functions  of  the  vesicle  are  three: 

1.  To  store  the  secretion  of  the  testis. 

2.  To  dilute  it. 

3.  To  exj)el  it  into  the  prostatic  sinus  just  before  ejaculation. 

1.  Rehfisch,^  in  a  detailed  study  of  the  comparative  anatomy  and 
physiolog;)'  of  the  seminal  vesicles,  showed  that  in  rats,  guinea  pigs, 
and  some  other  mammals,  the  vesicles  empty  by  a  separate  duct  into  the 
urogenital  sinus  and  at  no  time  contain  s])ermatozoa.  But  he  confirmed 
on  man  I)e  Graaf  s  experiment  of  injecting  the  vas  deferens,  showing 
that  the  vesicle  fills  with  fluid  l)efore  the  ejaculatory  duct  is  forced  open. 
Hence  it  is  fair  to  assume  that  the  vesicle,  as  well  as  the  ampulla  of  the 
vas,  is  a  place  of  storage  for  the  sj)ermatozoa. 

"2.   The  secretion  of  the  seminal  vesicle  dilutes  the  semen  and  prob- 


*  Deutsche  med,  Wochenschr,,  1896. 
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ably  has  some  obscure  fiiuctiini  of  i?tiiiiulatiD|i]^  the  vitality  of  the  sper- 
matozoa. Thitt  secretion  is  albuminous,  alkaline,  and  odorless.  It  con- 
taiiiis  a  largf^  ijropurtirm  of  inuciii.  Besidc\s  hltuMl  ci'Ils,  IfMikoevtes,  and 
Gpithelia,  the  Hiiid  euiitaijis  many  little  hyaline  jadlets  rarely  visible  to 
the  naked  eye.  These  IxKlie.s  (syiiipexions,  globulin  korner)  appear 
under  the  niieroseope  as  hyaline  spheroids  .showing  radiaring  line^  of 
cleavage.  They  may  ci>ntain  masses  of  ^spermatozoa  or  pigineut  gran- 
ules, and  may  attain  a  size  siitHeieut  to  obstruct  the  ejaculatory  duet.  . 

3.  The  vesicle  becomes  distended  with  fluid  by  the  accumulation  of 
its  own  secretion  and  the  influx  of  testicular  fluid.  Unless  there  is 
spermatorrheaj  little  or  none  of  this  fluid  escaix*s,  except  during  the 
sexual  orgasm.  This  act  occurs  as  follows:  after  a  period  of  sexual 
excitement,  varying  iu  duration  according  to  the  ucrvtHis  ealiljer  i>f  the 
individual,  the  nuiscuhir  coat  of  the  vesicle  and  the  ampulla  of  I  he  vas 
contract  ixjristahically,  driving  the  fluid  into  the  ejaeulatory  dutrt, 
which,  very  pmhahly,  is  relievctl  of  the  elastic  pressure  that  usually 
occludes  it  by  a  sinudtaneous  nuiscular  contractiim  of  the  |irostate.  Tlie 
semen  is  thus  ejaculated  into  the  ]U'<istatic  sinus,  where  it  mingles  with 
the  prostatic  secretion.  The  cougested  verumontauum  blocks  the  way 
into  the  bladder  and  the  prostatic  and  urethral  muscles  project  the  fluid 
forward  by  jets.  I  think  the  function  of  the  verunmutannm  in  pre- 
venting regurgitation  is  overestimated,  for  it  is  a  matter  of  daily  ex- 
perience that  the  few  drops  of  fluid  left  in  the  prostatic  nri^thra  at  the 
end  of  urinatic»n  are  ejaculated  by  the  urethral  muscles,  though  the 
verumontanum  is  not  at  all  congested. 

Science  and  exiH*rience  agree  that  the  seminal  vesicles  are  not  emp- 
tied by  a  single  orgasm. 

ANOMALIES 

Anomalies  of  tlie  scudnal  vesicles  are  usually  part  of  some  genera! 
genital  malformation.  Guelliot  has  aimlyzi^d  and  refused  to  accept  the 
alleged  cases  of  multiple  scudnal  vesicles.  When  the  vesicle  is  absent 
the  corresponding  testicle  may  yet  be  present.  Extreme  dilatation  of 
the  vesicles  is  pnibably  always  acquired. 

The  ejaculatory  ducts  may  empty  into  one  of  tlie  ureters  instead  of 
on  tlie  edge  of  the  prostatic  utricle.  In  a  few  cases  they  have  lieen  foimd 
to  continue  for^vard  alongside  of  the  u  re  I  lira  the  whc.*Ie  length  of  that 
canal  to  the  meatus. 

WOUNDS   OF  THE    VESICLE 


Guelliot  recognizes  only  one  case  of  nudonhted  neeidental  wound  of 
the  vesicle.     The  patient  had  suffered  a  fracture  of  the  ischimu. 
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Operative  wounds  of  the  ejaeulatory  ducts  are  very  frequent.  The 
patency  of  the  ducts  is  imperiled  by  all  perineal  cystotomies  and  pros- 
tatotomies,  including  lithotomy,  Bottini's  operation,  and  prostatectomy. 
Two  results  follow:  inflammation  (acute  vesiculitis  and  epididymitis) 
possibly,  obstruction  probably. 

Fistula?  of  the  spermatic  duct  have  resulted  from  the  old-fashioned 
lateral  lithotomy  operations.  The  resultant  spermatic  fistula  heals 
kindly  unless  the  parts  are  cancerous  or  tubercular. 

EXAMINATION   AND    INFLAMMATION 

(See  pp.  8,  155.) 

TUBERCULOSIS 

(St»e  p.  475.) 

CYSTS 

Prolonged  inflanmiation  sometimes  causes  gradual  dilatation  of  the 
vesicles  until  they  become  two  or  three  times  their  nonnal  size  and  even 
overlap  in  the  median  line.  Such  cysts  have  only  a  pathological  sig- 
nificance. Occlusion  of  the  ejaculatory  duct  does  not  cause  the  vesicle 
to  dilate. 

Several  examples  of  echinococcus  cysts  occurring  between  rectum 
and  bladder  have  been  attributed,  without  convincing  proof,  to  the 
vesicle. 

CONCRETIONS   AND   CALCULI 

While  it  is  not  unusual  to  find  a  number  of  concretions  or  small  cal- 
culi in  the  vesicles  of  the  aged,  they  haves  as  a  rule,  no  clinical  symp- 
toms.    It  is  only  very  rarely  that  they  give  rise  to  spermatic  colic. 

Symptoms. — Spermatic  colic  was  first  described,  in  1879,  by  Re- 
liquet.  The  colic  may  occur  at  the  moment  of  ejaculation  or  during 
sleep.  The  i)aiii  is  very  sharp,  colicky,  in  fact,  and  nauseating.  It  is 
centralized  about  an  inch  up  the  rectum,  or  at  the  neck  of  the  bladder, 
and  thence  radiates  up  the  posterior  wall  of  the  jx»lvis  or  to  the  testicles. 
The  pain  is  caused  bv  the  iui]iaction  of  a  concretion  or  a  mass  of  in- 
spissated semen  in  the  duct.  The  obstruction  may  l)e  forced,  and  a 
painful  and  deficient  emission  ensue  after  a  few  moments  of  colic,  or, 
if  it  occur  without  sexiinl  sonstitions,  during  tlu*  night,  it  lasts  from  ten 
to  twenty  minutes  and  th(»n  gra<lually  dies  away. 

Treatment — The  hot  rectal  douche  (]).  201)  is  an  exc(»lleut  remedy 
to  relieve  the  pain  and  to  shorten  the  attack.     Many  persons  who  are 
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subject  to  mild  attacks  of  nocturnal  spermatic  colic  obtain  relief  by  in- 
troducing a  finger  into  the  rectum  and  pressing  upon  the  oflfending 
organ. 

Kelapses  are  prevented  by  massage  of  the  vesicle. 

MALIGNANT  GROWTHS 

Guelliot  recorded  but  one  authentic  case  of  primary  carcinoma  of 
the  seminal  vesicle.  Secondary  involvement  occurs  from  the  prostate, 
bladder,  or  rectum. 


CIIAPTEK   LXIII 
MALADIES   INVOLVING   THE   GENITAL   FUNCTION 

IMPOTENCE 

Impotence  is  usually  a  symptom  of  some  physical  morbid  condi- 
tion entailing  inability  to  accomplish  the  sexual  act.  It  is  a  complaint 
not  infrequently  submitted  to  the  physician;  not  always  frankly  and 
openly  as  such,  but  often  by  implication,  as  though  it  should  be  recog- 
nized and  inquired  about  in  answer  to  remote  indications  which  the 
patient  has  scantily  furnished.  Indeed,  the  physician  who  would  meet 
the  daily  wants  of  his  fellow-men  in  reference  to  troubles  of  this  sort, 
must  possess  an  accurate  knowledge  of  the  physiolog;^'  of  the  sexual  func- 
tion and  of  its  various  derangements,  and  be  ready  to  anticipate  the 
reticence  of  patients ;  otherwise  he  will  fail  to  soimd  many  of  the  depths 
of  human  nature  where  suffering  lurks — which  suffering  is  for  the  most 
part  preventable  or  relicvable. 

Impotence  signifies  that  an  individual  cannot  beget  children  because 
he  cannot  perform  the  sexual  act  properly,  no  matter  what  the  obstacle 
may  be,  whether  he  have  spermatozoa  or  not.  The  term  must  be  care- 
fully distinguished  from  sterility,  which  signifies  inability  to  beget 
offspring  on  account  of  defect  in  the  semen,  whether  the  individual  can 
have  sexual  intercourse  properly  or  not.  Undoubtedly  the  two  are  often 
associated  in  the  same  individual,  but  they  may  be  totally  distinct,  as 
the  following  examples  will  illustrate.  Thus,  in  the  East,  there  are  two 
methods  of  making  eunuchs :  either  the  penis  is  removed  together  with 
the  testicles  (and  such  a  eunuch  is  necessarily  both  impotent  and  ster- 
ile), or  the  testicles  alone  are  removed  (and  such  a  eunuch,  though 
sterile,  may  be  still  potent,  and  docs  not  bring  so  high  a  price  as  the 
eunuch  who  has  no  penis).  It  is  a  well-known  fact  that  both  animals  and 
men,  from  whom  the  testicles  have  Ix^en  removed  after  puberty,  still 
retain  sexual  desires,  and  may  have  intercourse,  with  venereal  orgasm 
and  ejaculation  of  prostatic  mucus,  during  a  period  of  many  years.  A 
cryptorchid  is  not  iiii])otont,  but  is  vorv  a])t  to  bo  sterile,  and  such  is 
the  case  of  many  patients  after  double  gouorrlieal  epididymitis;  wliile, 
as  causes  of  impf)tence  without  sterility,  may  be  mentioned  deformities 
preventing  sexual   intercourse,  though  the  spermatic  fluid  is  normal, 
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siicli  OS  exsfropliy  of  the  Itlacfrlor  aiifl  extreiiic  ineurvutioii  of  tlie  jienis 
with  nr  wit  hunt  liypi»sjm(liiis. 

Impotetico  may  be  true  or  false. 


True  Impotenck 

This  is  except' il in gly  rare  in  tlie  in«le.  Any  one  whn  can  pTforin  the 
aexuiil  aet  is  piilL'nt.  This  uri  iniplies  fwn  cundltions,  namely,  suffi- 
cient ereetifui  l<»  make  inLronussion  {Kijssihk*  uial  a  substtpient  seminal 
ejaeuhUioTL 

Tliat  hiek  of  dr^^ire  heft>re  the  act  and  [ileasure  Juring  its  accom- 
pUi^hinent  an*  imt  ahsnhitc*  essentials  to  sexual  intereoursL*  is  exemplitied 
hy  the  tvvu  enndltinns:  priapism  fmm  eantharides  in  wlneli  there  la  no 
de.sire,  and  yet  iiitereonrse  i,s  iM»8sihlc  with  jH^rfeet  ititruuns^iou  and 
ejaculation,  and  eertain  diseases  of  tlie  cord  attended  hy  more  or  less 
jiriapisiUK  whrn*  intercourse  f< allowed  hy  etmeeptiim  may  take  place, 
and  yet  (lie  putient  he  uiicnusciHiis  iit  what  moment  eja(*ulation  oeeuri*. 

Conditions  Involving  Trne  Impotence.— t,  Ahscnee  of  {lenis.  If  there 
are  healthy  testieles,  the  jiatient  cannot  he  called  sterile. 

2.  ilinute  isize  of  penis  may  invcdve  imj»oten(*e.  Tluit  small  sixe  is 
only  relatively  a  cause  of  imjxjtenee  is  evident,  smd  that  it  hy  no  means 
involves  sterility  is  sliown  hy  Orfila,  in  a  ease  where  an  actiou  for  ra|)e 
was  brought  against  a  num  with  only  a  stump  of  a  ^lans  in  place  of  the 
entire  penis,  liy  a  woman  who  was  impregnated  by  him.  Orfila  decider 
that  impn*gnaiinn  uiay  take  place  under  these  circumstanee.s,  but  only 
through  the  (v>nsent  of  the  woman,  and  that  consequently  raiie  is  im- 
possible. The  numerous  cases  on  record  where  impregnation  bas  taken 
place  without  rnpture  of  the  hymen  shnw  that  a  deposit  of  semen  within 
the  ostium  vagimc  may  fertilize  an  ovunij  and  such  a  de|MJsit  of  semen 
miohl  he  aceoin])lished  l>y  the  snniUcst  possible  ]Mmis.  Intromiasion 
and  ejaeulatinn  might  take  place,  and  impotence,  though  possible^  is  not 
essential.     Tlie  patient  is  not  sterile. 

3.  Extreme  size  of  the  |x»nis  is  a  relative  cause  of  impotence, 

4.  Extreme  ef>is]iadias  and  hypospadias,  wnth  or  without  incurva- 
tion, likewise  involve  impotence,  witliout  sterility.  Slight  hypospadias 
majj  but  does  not  necessarilvj  involve  impotence.  The  semen  is  not 
properly  (*jactdated  into  tlie  upper  part  of  the  vagina,  and  impregnation 
sometimes  fails  to  take  place  on  this  account. 

5.  Large  size  of  the  prepuce,  or  excessively  tight  and  narrow  orifice 
of  the  samf%  nuiy  involve  imix4enee,  as  may  also  any  tumors  or  growths 
upm  or  about  the  pt  iiis,  elejihautiaais,  fatty  tumor,  liydroeole;  or  neigh- 
Iwriug  deformity  {faulty  piBition  of  the  thigh  from  ankyh*8is  of  hip, 
excess  of  abdominal  fat,  etc.),  which  may  uie(4iani<'ally  interfere  vrith 
copulation  without  in  the  least  imiilying  sterility. 
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Ck  Very  ti^ht  stricture  of  tlio  uretlira,  csjK'cially  if  there  lx>  large 
and  inultij)le  iistiihe  Iwhinil  it,  involves  impotence  if  the  semen  does  not 
eseai)e  by  ejaculation,  but  dribbles  away  after  erection  subsides.  A 
similar  cause  of  impotence  exists  in  a  vicious  direction  of  the  orifices  of 
the  ejaculatory  ducts,  by  which  during  ejaculation  the  semen  is  turned 
backward  into  the  bladder  and  escaj)es  afterwards  with  the  urine.  Ac- 
cording to  Grimaud  de  (^aux,  such  a  condition  of  things  may  be  caused 
by  the  action  of  prostitutes,  who,  fearing  pregnancy,  watch  for  the 
moment  of  ejaculation,  and  then  press  forcibly  upon  the  urethra  of  their 
partner  just  in  front  of  the  prostate,  by  inserting  a  finger  into  his 
rectum,  thus  causing  the  semen  to  be  ejaculated  into  the  bladder.  A 
similar  condition  has  hoen  known  to  result  from  prolonged  posterior 
urethritis.  When,  from  these  or  any  other  causes,  there  is  no  ejacula- 
tion, the  condition  is  known  as  asi)crmatism, 

7.  Imi)erfect,  irregular,  or  bent  erections,  due  to  inflammation,  in- 
jury, or  tumor  of  one  of  the  erectile  cylinders  of  the  j)enis,  may  some- 
times prevent  intromission  and  entail  imjwtence. 

8.  Eunuchs,  and  those  having  atrophy  of  both  testicles,  are  usually 
imix)tent,  always  sterile. 

9.  Injuries  or  diseases  of  the  central  nervous  system  may  cause 
impotence  by  interfering  with  either  erection  or  ejaculation. 

10.  Imj^otence  may  l)e  symptomatic — not  to  s])eak  of  the  physiolog- 
ical impotence  of  childhood  and  old  age — and  then  is  only  conditional 
or  temjx)rary,  and  usually  disapiwars  with  the  removal  of  its  cause. 

In  symptomatic  imi)otence  there  is  always  lack  of  erection,  and  often 
also  temporary  sterility.  Such  impotence  is  always  associated  with 
severe  acute  febrile  disc^ases  and  witli  conditions  of  lowered  vitality, 
whether  due  to  wasting  disease,  to  shock,  or  to  other  causes.  Long-con- 
tinued sexual  excess,  whether  by  masturbation  or  otherwise,  produces  im- 
potence, though  this  is  commonly  a  false  impotence,  an  inability  of  the 
jaded  body  to  keep  pace  with  the  lecherous  mind.  Finally,  all  drug 
habits — ojnum,  tobacco,  cocain,  etc. — tend  to  produce  impotence;  and 
above  all  may  l)e  placed  alcoholism.  When  a  man  is  thoroughly  drunk 
he  is  impotent ;  when  a  steady  drinker,  his  sexual  iK)wers  are  always 
diminished,  sometimes  lost.  Partial  erection,  attended  by  rapid  ejacu- 
lation, is  a  common  variety  of  imi)otence,  due  usually  to  sexual  over- 
excitement,  and  observenl  in  animals  as  well  as  in  men. 

Such  a  condition  is  usually  a  false  impotence. 

False  Impotknck 

False  impotence  is  an  affection  which  the  practical  physician  is  often 
called  upon  to  treat.  True  impotence  calls  for  treatment  of  the  physical 
irregularity,  deformity,  <1iseas(^,  cachexia,  (*tc.,  giving  rise  to  it.     False 
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iiupifeiKH^  reijinrefi  trt^atnieiit  of  t\w  iiulividnal,  aiitl  nut  of  any  discasi*. 
Tiio  citij^f  is  a  nervous,  ur,  it  miiy  he,  a  moral  onv  ami  there  i«  n**  iai- 
pok'nec  whaltTer  exeept  in  the  mind  of  the  patients  Here  the  8urge*>n 
reipiires  all  his  delieaey,  all  hiB  sjnipatliy,  in  order  to  ohtain  the 
eontidenee  nf  liis  patient,  in  overeonie  hia  snspicions,  and  to  lead  him 
^•ntly  to  a  enre,  wliieh  is  always  jiossilili%  if  only  tlit'  patient  have 
faltL 

Among  the  causes  of  false  inipoteuee  may  l>e  mentioned  sexual  in- 
differenee,  either  temporary  and  s|x>ntaneous  or  more  or  less  prolonged, 
us  a  result  of  sudden  slioek,  grief,  excessive  joy,  fright,  repugnance^  or 
lack  of  atfeetion  for  tiie  individual  with  whoui  copulation  is  attempted- 
Under  the  last  two  eircumstanees,  the  patient  can  sometimes  think  of 
another  person  than  the  one  with  wdaun  he  is  lying,  and  thus  maintain 
ereelion  and  elft  et  ejaeulalion.  The  suddi'U  tlooding  of  the  vagina  with 
warm  mucus  will  stmietimes  cause  erection  to  cease  at  once.  Koiihaud 
mentions  a  curious  ease  where  im]M:»tence  eame  on  with  an  indigestion, 
and  remained  long  after  its  t^ause  had  dLsapjH^ared.  lie  speaks  of  an- 
other man  who  L»ecauie  impotent  on  drawing  a  prize  of  SOJHJU  francs 
in  a  lottery.  The  various  forms  of  sexual  jM:*rvrrsi[»n  aff4>rd  nuiuerrius 
exam]>les  of  false  ini|)otenee. 

Treatment,^ — This  form  of  moral  innx)tence  re<piires  special  atten- 
tion to  all  tlje  agencies  which  may  act  as  eauses^  and  the  exerci&e  of  tact 
and  symimtliy  Ui  acquiro  and  retain  tlie  patieiU's  eonfidence^  a  jxiinl  of 
treatment  most  essential  to  snccesa.  The  surrounding  hygienic  condi- 
tions nuist  ])e  made  favoralde,  tlie  advantages  derived  from  changt»  ein- 
phjyedj  and  all  indications  of  deviation  from  health  in  any  respect  ap- 
propriately met.  It  is  nocesssary  to  arouse  the  moral  sentiment  of  carnal 
de^sire,  as  well  as  the  jKJwer  of  the  organs  to  res]Mtii<l,  The  first  is  at- 
tained by  favorahle  rehitions  to  the  sex — ojiera,  theater^  etc.  The  second, 
hy  gtniera!  dry  frietions  of  the  whole  body,  by  massage  and  flesh-brush, 
cohl  batli,  s(»a-batlung,  gt^nrnjus  dlt/t,  and  the  internal  use  of  tonics: 
strychnin,  ergot,  auft  es|K-rialiy  phos|>horus,  commencing  at  a  fair  dt»se 
(^  of  a  grain),  thrte  or  four  hours  liefore  the  desired  erection,  and  in- 
creasing  the  dose  carefully,  (\uitharides  jirodnces  erm^ion  without  de- 
sire; phusplitirus  directly  increases  desire.  Cold  and  heat,  by  the  doncW, 
electricity,  and  local  application.«i  of  mustard,  are  sometimes  serviceable 
in  recalling  erection.  Tn  such  cases  the  opportunity  of  the  quack  and 
the  charlatan  is  nnliiniled.  If  he  can,  bv  whatever  jirepisterous  clainii^, 
onee  drive  the  ohsession  from  the  patient's  brain,  cure  is  assured.  The 
regular  physician  caiumt  deliase  his  self-respect  by  lies  and  triekerv, 
but  he  can  and  must  marshal  all  the  strength  of  truth  and  virtue  that 
lies  in  him  to  impress  upon  the  patient's  mind  a  res^iect  for  himself  and 
his  pi!rsonal  riecency,  as  wvll  as  an  appreciation  of  the  subjiKJtive  char- 
acter of  his  ilefecL 
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Mixed  Cases — Sexuat.  Neurasthenia 

Most  of  tlie  cases  of  iiiiix)tence  seen  in  practice  occur  in  patients 
whose  sexual  apparatus  and  nerves  are  both  debilitated  by  sexual  ex- 
cess, masturbation,  prolonged  gonorrhea,  or  prolonged  abuse  of  alcohol. 
They  are  primarily  neurotic,  but  have  a  physical  basis  of  chronic  pros- 
tato-vesiculitis  or  congestion  of  the  verumontanum,  and  are  to  be  treated 
both  by  suggestions  as  to  sexual  and  general  hygiene  and  by  local  meas- 
ures already  detailed  (p.  241). 

Nervous  Impotence 

In  a  sense,  all  false  impotence  is  nervous  impotence ;  but  there  is  a 
distinct  and  very  common  class  of  sufferers  conveniently  grouped  under 
this  heading.  These  are  mostly  young  men  who,  from  one  cause  or 
another,  have  got  into  the  habit  of  acting  abnormally  in  sexual  con- 
gress. They  get  either  no  erection  or  a  very  slight  one.  Emission  is 
absent,  or  premature,  or  without  any  sensation  of  pleasure.  Eacli  case 
has  some  peculiarity  fondly  alluded  to  by  its  possessor  as  proof  that  he 
is  quite  unique.  Indeed,  the  patient's  sole  desire  sometimes  seems  to  be 
to  persuade  the  physican  that  he  has  never  before  seen  a  case  quite  like 
this  one.  No  possible  classification  of  such  cases  can  be  satisfactorily 
minute,  but  the  following  may  suffice : 

1.  The  individual's  i)otency  is  quite  normal,  but  not  what  the  pa- 
tient thinks  it  ought  to  be. 

2.  The  potency  has  been  diminished  by  some  early  impression  or 
by  excesses. 

3.  The  potency  is  congenitally  slight. 

1.  The  first  class  may  be  passed  over  lightly.  Unhappily,  there  will 
always  be  among  us  a  class  of  men,  of  splendid  physique  and  infinite 
endurance,  who  elect  to  spend  their  lives  in  ignoble  homage  to  Venus. 
And  such  men  have  their  followers,  their  admirers — puny,  dyspeptic, 
rabbit-eyed  creatures — whose  sole  ambition  is  to  flog  their  bodies  on  to 
wondrous  feats  of  venery  and  bestiality.  And  since  Nature  never  cast 
them  in  this  mold,  they  come  crying  out  because  their  Ixjllies  are  not  so 
big  as  their  apj^etites,  instead  of  thanking  God  for  it. 

2.  Here  is  lost  manhood!  What  a  picture  it  recalls  of  errors  of 
youth,  thirty  years'  experience,  electric  l)elts,  and  what  not !  Here  is 
the  man  of  fifty,  sixty,  seventy,  whose  habits  have  him  in  their  clutch. 
"Just  once  more!"  "Days  of  my  lx)yhood !  "  Here  is  where  the 
moral  lecture  is  the  most  deserved  and  does  the  most  good.  Or  it  may 
be  the  young  man  with  premature  ejaculations,  weak  erections,  or  noc- 
turnal emissions.  He  has  masturbated  more  or  less,  and  has  nocturnal 
pollutions.     He  has  usually  plentiful  evidences  of  virile  power.     His 
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Ji'siiTs  may  he  I'Xtvssivtv.  Ilr  :i\v:ikrs  uilli  cTet'titiUs.  lit-  run  j»n'\Mk€ 
I'lT^tion,  or  even  ejnissitJii,  at  will;  Inif,  in  the  [»r'fseiiee  of  a  womau^  am] 
when  he  desires  to  have  aexnal  intereoiirsc*^  his  organs  will  Dot  respond ; 
or,  if  erection  c-onieB  on,  it  lacks  energy,  iind  is  liahle  to  fail  at  any 
moineni  durinjt::  tlie  aet.  In  .shf»rt,  the  jiutient  ean  ilu  anything  he  wl-^hf^, 
ex(^e|>t  rely  uiiun  an  ereetitni  at  the  critieal  monient. 

This  fiirui  of  inijioteiiee  is  the  resiUt  of  imnatural  excitement  of  tiie 
sexnal  fnnetif»ns.  It  may  conie  from  {irohmged  nngratitied  desire  or 
excea«ivo  erotic  excitement  at  the  moment.  It  is  t\o{  infreqneotlj  ae- 
efanpam*ed  l>y  involantary  emissicms  during  sleefs  and  by  nrethrorrhea, 
esjx'cially  after  tlie  matutinal  erect ii>n  and  defecation.  EnconrageJ  by 
the  darning  advertisements  of  tlie  nmni|irescnt  <]uack,  the  pat  tenths 
fevered  fancy  pietures  his  condition  as  one  of  incurable  gleet  or  wasting 
8j>ernHitorrhea,  J*rolud>ly  tiie  entire  train  of  menfal  association  can  be 
traced  back  to  some  occasion^  i)erhaps  his  first  attempt  at  coitus,  per- 
haps his  last,  when  things  went  wriaig  throagh  some  external  circuni- 
slauce.  lie  was  frightened;  he  tried  again,  with  worse  rCssnlt  than 
before,  Innnediateiy  his  mind  nn^erted  to  liis  yotitbfnl  experiences. 
lie  had  nnisturbated  either  too  mncb  or  tcm  little.  He  lays  tlie  blame 
of  his  con(h'tion  uiton  his  unusnal  chastity  or  his  abnormal  passions. 
lie  hriMjfhs  over  his  hopeb^ss  lot.  False  promises  of  a  cure  often  terapt 
him  to  a  trial,  and  their  failure  relegate  him,  more  than  ever  deeply 
despondent,  to  the  surgt^nm 

TreatmeBt.^Tlie  treatment  is  threefold: 

1.  The  PnficifVs  Se.ritnl  Corffirirtii  mwst  be  />worrnv/. — By  the 
sexnal  cot^Hicieut  I  ineaii  the  amouuf  of  sexual  power  with  which  he  is 
endowed  by  Nature,  Mankind  nt  large  is  jiossessed  of  the  notion  that, 
althongli  men's  noses  and  digestions  need  not  all  be  cut  of  tlie  same 
pattern,  it  is  to  l>o  ex)K^(*ted  that  the  sexual  eajiacjty  of  everyone  shonbl 
l>e  all-embracing.  Thus,  wliile  it  is  no  disgrace  tn  he  dys|>e]ilic  about 
the  stomach,  it  is  U*  the  last  degree  shanu^fnl  to  Ix*  *lysp>ptic  aUmt  the 
genitals.  Thenretically,  such  a  distinctiim  is  absurd;  Init  practically, 
no  man  is  willing  to  brand  himself  a  sexual  laggard.  In  some  way,  by 
dint  of  enumerating  emissions,  co[>ulalions,  masturbations,  the  physician 
ninst  learn  what  ideal  he  can  set  U'fore  the  patient.  If  a  man^s  natund 
capacity  for  sexual  c^ungress  is  only  once  a  numth,  it  is  ho]ioless  to  try 
and  tune  him  up  to  three  times  a  night, 

2.  The  Pdfhni  mH-si  hr  linrfiHrntjed. — The  tirst  ])oint  of  encoiiragc- 
ment  mnst  be  to  depress  him  by  bidding  him  look  f(*r  a  protracted  and 
relapsing  convalescence.  Ilien  be  must  lie  nnide  to  nnderstand  that  his 
sexual  possibilities  are  just  so  great  and  no  greater;  and  that»  however 
well  he  may  get,  overstepping  his  allotted  bounds  will  call  down  swift 
retrilmtitm  npon  bim.  Finally,  he  mnst  really  lie  encouraged  to  fetO 
that  his  malady  is  a  funetiona!  disurtler,  a  dysjiepsia,  wldcb,  likt*  tit  her 
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dyspepsias,  is  curable,  but  only  at  the  cost  of  a  prolonged  fast  He 
must  abstain  from  coitus,  from  masturbation,  from  lewd  companions, 
from  obscene  thoughts  and  things.  The  more  thoroughly  he  abstains, 
the  more  certain  his  cure.  Usually  he  will  try  to  adopt  halfway  meas- 
ures, caring  more  for  his  "  pot  of  ale  "  than  for  body  and  soul  together. 
But  such  a  course  may  not  be  countenanced.  The  ideal  of  absolute 
purity  must  be  forever  set  before  him  and,  as  it  were,  hanmiered  into 
him.  • 

3.  He  must  he  Assisted  Physically. — When  possible,  an  entire 
change  of  scene  presents  the  best  opportunity  for  a  man  to  get  out  of 
his  old  rut.  Xothing  could  be  better  than  a  hunting  or  fishing  trip. 
But  if  this  is  impossible,  tonics  may  he  given  him,  and  sounds,  nitrate- 
of-silver  applications,  rectal  douches,  according  to  the  choice  of  the 
physician.  To  some  hyi)eresthetic  individuals,  massage  of  the  vesicles 
is  so  nearly  a  suggestion  of  the  sexual  act  that  I  fear  it  is  quite  as  likely 
to  do  harm  as  good.  If  a  strong  moral  influence,  as  that  of  father, 
brother,  or  priest,  can  be  brought  to  bear,  so  much  the  better. 

But  all  these  measures  are  frankly  i)alliative.  When  a  man  has 
once  got  into  the  habit  of  concentrating  his  whole  mind  upon  his  sexual 
organs,  it  is  not  to  be  ex}x?cted  that  he  should  be  entirely  diverted  to 
higher  things.  Chastity  all  can  aim  at,  but  celibacy  is  beyond  the 
reach,  beyond  even  the  understanding,  of  the  many.  Hence,  the  proper 
cure  for  such  a  man,  if  he  can  be  got  into  such  a  condition  that  he  has 
an  erection  ever  so  rarely,  is  to  instruct  him  in  sexual  physiology  and 
hygiene,  to  accpiire  his  confidence  by  sympathy,  and  to  get  him  married, 
with  the  advice  to  attempt  no  intercourse,  to  be  entirely  frank  and  hon- 
est with  his  wife  (who  \vi\\  more  than  equal  him  in  timidity  and 
ignorance),  aud,  awaiting  some  morning  when  awaking  wnth  a  vigorous 
erection,  to  accomplish  coitus  promptly  witliout  delay,  as  a  matter  of 
imjK»rious  duty.  The  act  once  accomplislie<l,  the  spell  is  broken.  He 
knows  he  is  a  man  and  his  confidence  in  himself  returns. 

STERILITY 

Sterility  is  an  inability  to  beget  children  on  account  of  absence  or 
imperfection  of  the  semen.  In  many  case^s  there  is  imjx)tence  as  well. 
All  eunuclis  are  sterile.  When  both  testicles  are  degenerated  or  de- 
stroyed by  disease  or  atrophy  sterility  results. 

The  sj)ermatic  fluid,  though  ejaculated,  may  contain  no  si)ermatozoa 
(azoospermia).  This  condition  i-esults  from  any  obstruction  to  the  for- 
mation of  sj)ermatoz()a,  any  obstruction  to  their  passage  from  the  testicles 
to  the  meatus,  or  any  inflammation  in  the  seminal  canals  of  sufficient 
intensity  to  destroy  the  si)ermatozoa.  Without  enumerating  all  the  pos- 
sible causes  of  azoosi)erinia,  three  may  be  especially  designated: 
U 
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1.  Obliteration  of  botli  epididymes  or  both  vasa  deferentia  by  (gon- 
orrheal)  inflammation. 

2.  Debilitating  disoasofl  and,  above  all,  alcoholism.  Siinmond:>  * 
estimates  that  (>!  per  cent  of  alcoholics  are  sterile. 

3.  Inflammation  of  the  prostate  or  vesicles.  If  the  inflammation  is 
severe  the  spermatozoa  may  be  killed  in  transitu;  but  only  a  mild 
catarrh  is  required  so  to  alter  the  quality  of  these  secretions  as  to  de- 
prive them  of  the  property  of  nourishing  the  spermatozoa. 

Aspermatism,  absence  of  ejaculation,  is  another  less  frequent  form 
of  sterility.  It  may  be  idiopathic  or  due  to  operation  upon  the  bladder 
and  prostate.  Such  cases  are  not  often  encountered  nowadays,  but  in 
former  times,  perineal  lithotomy  and  Lallemand's  porte-caustique  made 
many  a  man  sterile.  Grimaux  de  Caux  remarked  of  the  latter  that  it 
made  more  eunuchs  than  did  the  demands  of  all  the  harems  of  the  East. 

Treatment. — Sterility  from  obstruction  may  be  curable  by  Martin's 
operation.  Sterility  from  inflanmiation  or  from  systemic  disease  is 
usually  as  curable  as  its  cause. 

SELF-ABUSE 

Self-abuse  is  the  production  upon  one's  self  of  the  venereal  orgasm. 
The  term  masturbation  signifies  that  an  orgasm  is  produced  by  means 
of  friction  with  the  hand.  Masturbation  is  not  a  malady.  It  does  not 
necessarily  produce  disease  unless  carried  to  excess.  Its  practice  is  not 
confined  to  man.  Monkeys  are  often  masturbators ;  Iwars  have  the  same 
habit;  goats,  making  use  of  the  mouth,  indulge  in  it;  turkeys  sometimes 
practice  it.  In  the  human  being  it  is  practiced  l)y  both  sexes  at  all  ages, 
females  being  much  less  addicted  to  it  than  males.  The  majority  of 
women  have  very  little  passion,  and  suffer  the  first  approaches  of  a  lover 
or  husband  largely  as  a  matter  of  complaisance.  Undoubtedly  there  an^ 
numerous  exceptions  to  this  rnh%  but  still  a  rule  it  is  that  the  fenial(\ 
naturally  modest,  retiring,  refined,  learns  what  passion  is  only  as  the 
result  of  ex|)eri(»nce.  With  th(»  male  it  is  different.  His  passion  is  nat- 
ural. He  often  has  erections  wliih'  yet  a  child,  and  has  sexual  yearn- 
ings long  before  j)uberty.  Karcly  <loes  a  boy  escape  initiation  into  for- 
bidden ])leasur(\s  by  his  schoolfellows  or  his  (elders,  and,  though  he 
escapes  thes(^',  he  is  still  very  likely,  when  handling  himself  during 
erection,  to  find  the  sensation  agreeable,  and  !»>  go  on,  really  ignorant  of 
what  he  is  doing,  until  he  has  become  a  confirmed  masturbator.  ^lale 
babies  are  sometimes  handled  by  their  nurses  to  kec])  them  quiet,  a 
practice  which  is  certain  to  beget  the  habit  even  in  the  earliest  years  of 
life.      Stone  in  the  bladder,  irritation  of  the  prejmce  from  retained 
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smegma,  ascarides,  etc.,  lead  a  child  to  handle  himself,  and  end  in  mas- 
turbation, if  long  continued;  indcKMl,  there  are  su  niany  causes,  natural 
and  unnatural,  why  a  lH)y  should  masturbate  that  i'vw  (»scai)e.  But  the 
most  common  cause  is  instruction  received  from  other  boys  at  school. 

It  may  be  safely  assinned  that  a  large  proportion  of  mankind  have 
masturbated  more  or  less  at  some  jieriod  in  their  lives,  and  it  is  equally 
safe  to  assert  that  at  least  90  per  cent  of  such  masturbators  are  not 
physically  injured  by  the  habit.  If  carried  to  excess,  sexual  indulgence 
in  the  natural  way  will  produce  evil  effects,  yet  sexual  intercourse  is  not 
only  harndess,  but  even  beneficial  in  moderation,  as  it  can  \>e  only  in 
the  married  state.  It  is  not  the  loss  of  seminal  fluid  which  is  of  the  first 
importance  in  producing  disease  from  sexual  excess,  but  the  nervous 
shock  of  the  oft-repeated  orgasm.  Babies  and  young  children  lose  no 
seminal  fluid,  women  have  none  to  lose,  yet,  in  all  of  these,  evil  results 
follow  excess  as  certainly  as  they  do  in  the  male  after  puberty.  It  is 
probable  that  any  successicm  of  nervous  shocks  as  sharp  and  decisive  as 
the  sexual  orgasm,  even  although  purely  intelle(»tual,  such  as  joy  or  fear, 
would  shatter  the  vitality  and  nervous  tone  of  an  individual  as  much  as 
masturbation. 

Such  writers  as  Lallemand,  Acton,  Belliol,  certainly  make  too  much 
of  the  solitary  vice,  while  quacks  find  here  the  larg(»st  and  most  lucrative 
field  for  their  nostrums.  Thei>e  men  scatter  their  books  and  circulars 
broadcast  over  the  land,  and  often,  under  alluring  titles,  thrust  them 
within  the  eager  grasp  of  the  young,  the  inexixjrienced,  the  hypochon- 
driacal, the  nervous,  overworked,  unmarried  youth,  whose  sexual  needs, 
stimulated  by  his  impure  thoughts,  find  no  adequate  relief.  Their 
tenets  find  ample  faith  and  ready  acce])tance  in  t\\o  ingenuous  mind, 
and  errors  are  implanted  which  years  of  solH?r  after-thought  and  experi- 
ence, aided  by  the  physician's  careful  and  conscientious  advice,  are 
scarcely  able  to  eradicate.  Self-abuse  is  not  confined  to  youth;  middle 
and  old  age  are  not  free  from  it.  The  numerous  foreign  bodies  found 
in  the  urethra  and  bladder  attest  the  tendency  that  men  of  all  ages 
have  to  meddle  with  their  genitals. 

The  use  of  tol)acco,  alcohol,  and,  it  might  1k»  adde<l,  tea,  is  as  wide- 
S])read  as  the  habit  of  masturbation;  and  each  of  these,  or  certainly 
the  first  two  habits,  probably  inflicts  as  much  injury  upon  the  human 
race  as  does  the  secret  vic(».  Yet  who  wM)uld  affirm  that  every  man 
who  smoked  would  have  h(»adache,  dys])e])sia,  heartburn,  neuralgia, 
intermitting  pulsus  or  would  IxH'ome  thin,  dej)rerts(Ml,  nervous,  sleepless 
— all  of  which  effcK^ts  nuiy  be  ]>roduc(Ml  by  an  excess  of  tobacco;  or  that 
another  who  drank  licpior  would  necessarily  have  delirium  tremens, 
cirrhosis  of  the  liver  and  kidncv,  and  die  with  ascites  and  Bright's 
disease?  As  with  whisky  and  tobacco,  so  it  is  with  nuisturlmtion  car- 
ried to  excess.     jMasturbation  is  (rapable  of  producing  the  most  serious 
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results,  aiiruiit^^  wlu'H)  ifliiKv,  insjiiiitv,  r|>ilrpsv,  ilriin  uriii,  pliysi<'ji|  pni? 
t ration^  hviKH*liuinlriii,  iin|)ohMK*r,  niiA  strrilitv  aiv  jiruiniuf iit^  hut  thc^^ 
iirc^  extremely  riin\  iiikI  rveii  in  these  nire  cii^es  it  will  ofUm  be  found 
ttiiit  s^cune  other  c-aiLse,  mm/Ii  as  eHiiireiiirHl  flegeueraev,  or  alcoholism  has 
acted  in  coiijuiietiiMi  with  the  mustiirhHtioii.  lleiiee  it  is  evident  that, 
whihi  the  ifitelligent  physician  iinisl  reeupiize  the  ]ihysieal  ev^ils  nifts- 
tiirlatiim  niMV  [>r<Hhire,  lie  shuiilil  liohily  o]>]iose  hiuiself  to  that  sickly 
seiitiiiieritality  which  shr*)inls  in  niystery  oijo  of  the  failings  of  onr 
physical  imfiirc  Ijeeuiise  it:  iiivnlv(\>^  tlie  Hcxnal  fuTictioTi,  ami  shouM  try 
to  face  the  snhjt'<*t  houuNtly  ajul  tu  humlle  it  as  a  scieutifie  prohlein. 

The  majority  of  miuikiuc]  who  jiicluli;c  in  masturljatioii  ilo  so  just 
before  hirI  after  ]ail)erty.  At  first  most  of  them  are  ignorant  that  they 
are  harmiit*;  themselves,  Imt  they  siwhi  timl  it  out  by  one  means  or 
another,  ami  then  H(joner  or  later  pve  it  up.  The  hmger  und  the 
more  fretpiently  they  yieltl  lo  the  vicious  hahit  the  stmnger  does  its 
hold  l)ee*nne>  so  that  in  case  they  escape  the  mt*nfal  and  physical  dis- 
onlers  to  which  excessivo  vcncry  in  extreme  cases  may  give  ri^e,  still 
they  may  |my  the  f>etiai(y  of  (»xc(*ss  hy  somo  ^iimiTnUitni  of  vigor  in 
aftcr-lifi%  hy  npsvttin^^  thrir  S(*xijal  hygiune,  autl  hy  establishing  aexnal 
no(*esHitics  whitdi  tht^y  find  it  rlfffi(*nlf  t«*  satisfy;  and.  finally,  they  may 
contijiae  un  fhnm^di  life  ^'irrims  to  a  |iorvi*rted  s<;*xiial  sense,  shunning 
w*ancn,  from  whom  they  aver  that  they  (Irrive  no  pleasure,  totally 
wre<'ked  as  to  tlieir  iuanilr,  hy|iu<'hoiidriacaI,  and  suffering  from  all 
sorts  of  fnnetional  (listress,  physical  and  intellecttmU  real  and  fancied; 

The  chief  n'as<m  why  so  mn(*h  is  said  of  vetiercal  exerss  l>y  niasfnr- 
hation,  and  so  little  of  sexual  excess  in  the  natural  way  is.  that  the 
former  is  so  much  mori'  cttuumni,  and  not  that  the  act  itself  is  physic- 
ally  moiT*  hai'iufnl.  'Jlic  solitary  vice,  as  it  is  afitly  styled,  may  j»e 
practiced  on  all  oc<'asions,  even  in  ccunjuiny,  by  the  hand  in  the  jKw^ket, 
or  by  ft'iftioti  against  some  proioinoiit  uhj*xH.  Tn  sehcKjla,  not  infre- 
qncTitly,  hoys  practice  it  npi>?i  one  ant»ther;  hut,  generally,  masturhn- 
tiou  is  p(*rformed  in  !>e<l  ami  in  solitary  places  where  there  is  no  f>oa- 
sihility  *d"  disturbanc(\  llen<'<\  in  some  cases,  the  frtnincncy  of  its 
l>erformaiice  is  very  great  and  the  ctFccts  of  (»ftcn-ref»cated  nervous 
shiH'k  more  prononiiced.  On  the  other  hand,  sexual  intercourse  requires 
the  consent  of  two  inilividnals  ancl  opjjortunifies  which  are  eoinpara- 
lively  hard  to  find,  Morcnwer,  a  man's  moral  s<nise  will  often  kn^p 
him  from  comnutting  ex(»ess  with  a  woman,  when  nothitig  will  restrain 
hint  while  alone,  Tn  married  life,  exeess  is  the  exception;  sexual 
hygiene  is  mr»re  i\]yt  to  he  correct,  man  is  in  his  natural  condition,  other 
emotions  enter  largely  into  his  <laily  life,  and  it  is  rare  that  a  man 
hapidly  married  complains  of  any  disorder  of  the  genito-urinary  sys- 
tciti,  exce])t  those  of  a  pnivly  physical  nature.  On  the  other  hand,  the 
old  rounder,  who  flatters  himself  upon  the  number  of  women  he  has 
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ruined,  but  lays  the  blame  upon  Dame  Nature,  is  usually  a  mastur- 
bator  and,  not  infrequently,  a  pervert. 

Symptoms. — A  young  child  who  has  been  taught  to  masturbate  will 
be  seen  constantly  at  work  at  his  genitals,  and  observed  to  have  erections 
with  unnatural  frequency.  No  further  signs  are  needed.  Such  chil- 
dren are  fretful,  peevish,  thin,  nervous,  excitable,  sleep  badly,  and  have 
a  haggard  look. 

Boys  who  masturbate  to  excess  usually  have  a  long  prepuce  (they 
may  have  none,  for  Jews  masturbate)  ;  they  get  a  sallow  l(X)k,  have 
a  sheepish,  hangdog  expression;  their  eyes  are  deep  set,  they  incline 
to  melancholy  brooding?,  to  staying  apart  and  rc^ading  rather  than 
to  joining  their  companions  at  play.  They  become  absent-minded,  and 
their  memory  seems  defective.  Their  palms  are  apt  to  be  cold  and 
moist.    They  lose  the  innocent  frankness  of  youth. 

The  young  man  is  overshy,  unambitious,  he  shrinks  from  a  steady 
gaze,  blushes  readily,  and  seems  to  be  conscious  of  having  done  some- 
thing unmanly. 

Adult  masturbators  often  show  no  sign  of  the  habit,  though  they 
are  apt  to  be  cowardly,  mean-spirited,  p(x>r  sjKHnmcns  of  humanity. 
But  it  is  rare  for  adults  to  practice  masturbation  to  great  excess,  and, 
if  they  suffer  from  any  of  the  supi)osed  evil  consequences  of  the  habit, 
it  is  either  on  account  of  excess  in  earlier  life,  of  imperfect  sexual 
hygiene,  or  of  irregularly  gratified  sexual  desire.  Their  symptoms 
assume  a  multiplicity  of  expression,  and  are  generally  hy])ochondri- 
acal,  and  manifestly  not  entirely  dejKmdent  u^xm  masturbation;  for 
the  same  symptoms  may  be  relieved  by  marriage  and  are  very  com- 
mon in  patients  who  do  not  masturbate.  As  to  atrophy  of  th(»  genitals, 
varicocele,  etc.,  these  are  not  due  to  masturbation.  Masturbation  is  a 
symptom,  rather  than  a  cause,  of  insanity. 

Castration  has  lx?en  employed  in  the  vain  hope  of  checking  the  vice. 
It  is  quite  useless. 

The  foregoing  remarks  are  not  intended  to  ])a]liate  in  the  least 
degree  the  baseness  of  the  ])ractice  of  self-abuse,  or  to  deny  that  lack 
of  physical  and  sexual  vigor,  s])erinatorrh(?a,  neuralgia  of  tlu^  urethra, 
etc.,  may  be  caused  by  its  excessive  indulgcMice ;  but  they  are  intended 
to  combat  the  prevalent  idea  that  very  few  men  indulges  in  the  secret 
vice,  and  that  all  who  do  so  suffer;  and  they  are  also  intended  to  ad- 
vance the  proposition  that  in  the  vast  majority  of  instances  masturba- 
tion does  little  harm  to  the  iiKlividual,  except  in  regard  to  his  morale. 
It  unmans  him,  makes  him  initrue  to  himself,  and  cowardly;  and  most 
s<»nsil>le  l)oys  tiixl  this  out  In^fore  a  great  while,  and  give  U])  the  prac- 
tice, which  they  feel  to  1h»  sa])|)ing  their  manhood  and  s(df-esteem. 

Treatment. —  It  is  infinitely  l)etter  that  a  boy  should  never  mastur- 
bate if  he  can  be  prevented.     Prophylactic  instruction  may  save  him. 
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Iji  ihv  rHsc*  (if  lialiii'S  whu  ilf»  nut  <lii  wtOI,  nnrsrs  shmild  l»e  vvatrlie 
and  (Jisfhargfd  if  tliey  are  found  haijilling  llie  ebild.  If  tlie  infant 
has  already  acquired  the  halnt,  hi8  hands  mnst  1j€  tif'd  whmi  Iw  j*leep.s 
and  at  all  filber  times  he  rntist  ho  wattdicnl  initil  ho  grows  out  of  the 
habiL      liovs  .should  alway*s  lie  macte  to  «leep  alone,  never  allowed  lo 
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consort  seeretlj  witu  any  ofner  onn  noy.  A! I  elt^se  mtunaeies  lK?tween 
boy«  of  different  ages  bIiouM  !h:»  broken  up,  and,  on  the  ajiiK'iirnnee 
of  any  of  the  signs  of  uuisturhation,  a  elose  wateh  should  l>e  main- 
tained. 

In  most  eases  it  is  nt»t  good  poliey  to  a^k  a  }h>v  if  he  tinger^  his 
privates.  He  will  lie  jiretty  sure  to  say  t)o,  and  then  to  tell  other  lies 
to  substantiate  the  first.  To  assume  the  faet  after  a  earefnl  study  of 
the  ease  is  the  safest  eourse,  aiid  the  hny^  thrown  off  his  gtuird  by  the 
statement  tJuit  lie  d(X's  masturbate,  will  rarely  deny  it,  or  will  do  so 
in  sncii  a  lame  uumner  or  with  sueh  over]K>sitiveneaa  as  to  convict 
himscdf.  Finally,  when  the  patient  has  eiajfesstnl  his  folly,  it  is  not 
wise  to  terrify  him  out  of  his  habit  by  brilliant  and  exaggt^rated  state- 
ments of  the  possible  nusery  he  may  bring  upon  himself  if  he  does  not 
desist.  This  is  appealing  tf»  a  base  motive,  and.  although  sometimes 
successful^  it  is  often  iuailequate  \n  the  projutsed  end,  for  a  healthy 
boy  cannot  realize  what  it  means  to  1k^  sick;  be  cannot  understand  it^ 
and  cfuisequently  is  not  afraid  of  it.  The  method  of  treatment  that  is 
most  effective,  but  requires  the  most  force  to  carry  out,  is  to  elevat-e 
the  boy  ont  of  his  bad  habit,  to  shame  him,  to  make  a  man  of  him,  lo 
reason  with  him,  and  to  talk  to  him  honestly  and  openly,  withcuit  reserve 
or  mysticism;  to  sympathize  with  him,  not  to  wound  him;  to  study 
him  and  treat  him  morally.  This  course  will  sueeeed  with  the  greatest 
uundier,  provided  only  sufficient  time  and  attention  be  given  to  it. 

When  a  man  eomes  couiplaining  of  tlie  results  of  masturbation,  an 
attentive  study  of  the  symjvtoms  will  juvive  his  disease  to  be  hyiHiehon- 
dria,  and  his  malady  ungratifie<i  sexual  desire,  often  with  congestion 
of  the  veruuuuitanuTU.  His  training  should  consist  in  encouragement 
and  contiuence,  with  absolute  purity  of  thought,  and  subst^juently  mar- 
riage, to  i-egnlate  his  sexual  hygiene.  After  marriage  we  hear  no  fur- 
ther eom[>laint  fnrm  these  eases,  always  provided  th<»re  is  really  tiothing 
more  than  functional  derangemeTit  at  the  ln>ttruu  of  the  patient's  com- 
plaint, as  is  the  ease  in  the  vast  majority  of  instances. 

As  for  medicines,  they  are  of  little  or  no  value;  camphor,  broniid 
of  potassium,  or  lupnltu  may  l>e  given  as  plaeelH»s,  but  it  is  doubtful 
if  they  have  any  effi(*acy.  CoM  spougediaths,  outdo*ir  sports,  physical 
fatigue,  sle(*|>ing  in  a  eonl  nunn  on  a  hard  Ix'd  with  a  light  eoveringt 
arc  all  useful;  eating  lightly  at  Tiigbl,  no*  reliring  until  vi*rv  sle*»py 
and  rising  imnKKliately  on  waking  in  the  juorning,  are  powerful  assist- 
ants in  breaking  up  the  habit;  but  all  will  be  of  no  avail  unless  the 
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morale  of  the  patient  l)o  elevated,  unless  he  keep  his  thoughts  pure,  and 
desire,  for  the  manliness  of  it  alone,  to  be  rid  of  his  bad  habits. 


POLLUTION 

Pollution  18  a  term  ai)plied  to  involuntary  emissions  of  semen  in 
ejaculation,  attended  by  a  more  or  less  marked  venereal  orgasm.  Pol- 
lutions arc  nocturnal  or  diurnal. 

XOCTUKNAL    POLI.UTIONS 

Nocturnal  pollutions  are  exceedingly  ccmimon.  They  usually  ac- 
company an  erotic  dream,  and  the  patient  wakes  just  as  the  ejaculation 
is  occurring.  Sometimes,  when  sleep  is  profound,  the  patient  does  not 
wake,  or,  if  he  does,  he  forgets  his  dreams,  so  that  the  sensation  of 
pleasure  accompanying  ejaculation  is  faint  and  forgotten.  Occasional 
nocturnal  emissions  are  entirely  natural  and  by  no  means  a  sign  of 
disease.  Their  frequency  compatible  with  health  varies  with  the  purity 
of  mind  and  the  sexual  vigor  of  the  patient.  A  man  who  is  happily 
married  rarely  has  n<^)cturnal  emissions  while  living  with  his  wife,  but, 
if  he  leaves  her  for  several  wetJcs,  it  is  natural  that  there  should  be  a 
formation  and  collection  of  semen  which,  distending  the  seminal  vesi- 
cles, excites  erotic  fancies  and,  in  the  relaxed  condition  between  sleep- 
ing and  waking,  escapes  at  the  conclusion  of  a  dream.  Any  man  suf- 
fering from  ungratified  sexual  d(»sire  is  normally  in  a  condition 
demanding  relief  for  his  overdistended  seminal  vesicles  and,  if  that 
relief  be  not  afforded  in  some  way,  it  comes  spontaneously  during  sleep. 
This  is  all  the  more  certain  to  be  the  case  if  he  has  established  a  habit 
of  rapid  formation  of  semen  by  excessive  sexual  intercourse,  or  by 
habitual  masturbation ;  and  es])ecially  if,  when  natural  or  unnatural 
gratification  is  given  up,  lascivious  thoughts  are  in<lulged  in  and  im- 
pure associations  continued.  Occasionally  nocturnal  emissions  may  be 
overfrequent,  and  indicate  a  condition  of  irritation  in  the  deep  urethra 
which  requires  treatment. 

Treatment — When  emissions  do  not  exceed  two  a  week  they  should 
\ye  disregarded,  and  att(Mn])ts  made  only  to  ])urify  the  patient's  thoughts, 
to  elevate  his  tone,  and  if  possible  to  get  him  hap])ily  married.  When 
th(\v  occur  as  fre(iuently  as  once  or  several  times  a  night  for  a  consid- 
erable time,  ce^rtain  special  attcm])ts  to  cornK't  the  habit  are  advisable, 
besi<les  the  emplovnieiit  of  all  known  tonic  and  hygienic  means  and  the 
measurers  detailcM]  jilH»ve.  The  patient  should  exercise  and  develoj)  his 
muscular  system.  He  should  endeavor  to  tin*  himself  out  by  ])hysical 
work  so  as  to  sleep  soundly.  L<W'a]ly,  cold  balhs  and  cohl  dtniches 
ere  useful,     lie  should  sleej)  on  a  hard  bed,   lightly  covered.      The 
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stomach  should  not  he  full  on  retiring,  ilost  j^ntients  bave  iiivoliintarr 
emissions  tf^wurrl  moriiiug,  mnl  waking,  tind  tljernselve.^  Ivini^  on  timir 
backs.  This  |xisition,  with  the  bladder  somew^hat  distended,  tends  to 
beget  oreption,  and,  by  avuiding  it,  prtllution  may  be  escaped.  This  is  ne- 
coniplished  by  lying  a  towel  rouitd  tht^  waist  on  retiring,  with  a  hard 
knot  in  the  baek  of  the  sjiimv  When  the  patient  lies  uix)n  this  knot 
it  awakens  him.  The  liK-al  measures  to  lie  employed  have  been  de- 
scrilied  (p.  241), 

From  time  to  time  different  nu^'hanieal  devices  appear  for  treat- 
ing pollution,  thc*ir  object  Inking  either  to  prevent  the  patient  from 
hamlling  himself  during  sltn^p  or  to  awaken  him  before  emission  when 
he  gets  an  erection*  T  Ixdieve  them  valnekss  and  as  likely  to  do  harm 
as  good,  by  keeping  the  patient^s  mind  conf-ent rated  upon  his  malady 
and  leading  him  to  attach  too  much  iiu|X)rtanee  to  the  physical  act 
of  euiission. 

DirRNAL    POLT.UTION 

Diurnal  fHillution  is  rare.  Snjjie  impressionable  patients  acquire  so 
intense  a  proslntie  irritability  from  venereal  excess  that  the  sight  or 
thought  of  certain  wonien  ur  the  lightest  friction  npon  (be  glans  penis 
w^ill  produce  ejaculatiijiL  Surh  injuries  to  the  spine  as  are  caused  by 
the  garrote»  the  guillotine,  anil  the  gallows  connnoTdy  cause  ejaculation; 
and  sexual  perverts  iiud  in  shoes,  hats,  o<i(jrs,  and  various  ahomiuations 
sufficient  cause  for  pollution. 

PRIAPISM 

Priapism  is  more  or  less  coTitinuous  ere^:■tion  \vithnut  desire.  With 
some  forms  of  priapism  intercourse  with  ejaculation  may  take  place. 
The  eotmection  between  injuries  of  the  cerebellum  and  spinal  cord  and 
erection  has  long  Ix'en  observed.  Kouhaln^  quotes  Serres  in  stating 
that  out  of  11  cases  oi  cerel>ellar  hemorrhage  erection  of  the  penis  was 
noted  6  times.  Death  by  hanging  is  often  accompanied  by  partial 
erection.  After  injuries  in  the  spiue,  and  in  some  diseases  of  the  c«:»rd 
producing  paraplegia,  erections  are  iiften  absent^  reluruiug  as  the 
paralysis  improves.  On  the  other  hand,  certain  diseases  and  injuries 
of  the  cord  are  attended  by  priapiam^  disapi>earing  as  the  paraplegia 
gets  well. 

The  effect  of  large  doses  of  cantbarides  in  producing  erection  with- 
out desire  fs  well  kiun\m, 

Prohuiged  nieiital  exertion,  overanxiety,  and  other  eause-s  eapalde 
of  reducing  the  time  of  the  nervous  system  are  sometimes  attended  by 
priaju'sm,  which  also  o<*curs  in  the  early  stages  of  prostatic  hy]>ertrophy 
and  as  an  evidence  of  leukemia. 
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Priapism  in  children  is  often  due  to  stone  in  the  bladder,  tight  pre- 
puce, worms  in  the  rectum,  etc.  Extreme  cases  are  on  record  where 
priapism  has  terminated  in  gangrene  of  the  penis. 

Treatment. — Priapism  usually  gets  well  under  hygienic  and  symp- 
tomatic treatment,  lx\yond  which  no  special  measures  can  be  suggested, 
except  irritating  the  lower  part  of  the  spine,  ])listering  the  perineum, 
possibly  the  use  of  electricity,  and  ergot,  or  bromid  of  potassium  ten- 
tatively,    lodid  of  potassium  has  been  successfully  used. 


CnAPTER   LXIV 

DISEASES  OF  THE  PENIS— ANATOMY— ANOMALIES— INJURIES- 
INFLAMMATIONS 


ANATOMY 

The  penis  is  a  genital  organ.     Its  urinary  function  is  purely  bcc- 
ondary.    It  is  conformed  anatomically  to  subserve  the  genital  function. 

In  the  adult  it  measurca,  when  at  rest,  from 
the  root  of  the  scrotum  to  the  meatus  uri- 
narius,  from  0  to  10  cm.  (2^  to  4  inches); 
when  erect,  from  12  to  17  cm.  (5  to  7 
inclies).  It  consists  essentially  of  three  seg- 
ments— the  two  corpora  cavernosa,  lying  to- 
gether like  the  barrels  of  a  gun,  and  the 
e()r])us  spongiosum,  like  the  ramrod,  beneath 
them  (Fig.  128),  the  whole  surrounded  by 
integument. 

The  Corpora  Cavernosa.  —  The  cor- 
pora ca\ernosa  arise  on  each  side  from  the 
tuberosities  and  ascending  rami  of  the  ischi- 
um. They  come  together  under  the  syra- 
])]iysis  pul)is,  and  continue  side  by  side, 
forming  tlie  main  bulk  of  the  jienis.  They 
tenuinatc  anteriorly  in  a  conical  extremity, 
ov(»r  which  the  glans  penis  (the  terminal  ex- 
})iinsion  of  the  corpus  spongiosum)  fits  like 
a  cap.  There  is  no  vascular  communication 
1  etween  tlie  corpora  cavernosa  and  the  glans 
1  enis,  or  the  corpus  spongiosum. 

The  cor})<)ra  cavernosa  are  surrounded  hv 
fibrous  sheatlis  wliicli  are  so  dense  and  strong 
tluU  they  will  su])])ort  the  weight  of  the 
cadaver.^  These  sheaths  are,  however,  plentifully  supplied  with  elastic 
fibers,  to  allow  for  the  vnrinble  size  of  the  organ.     The  anterior  ]K)rti()ii 

'  Cnivoilliier,  "  Traitc  (raiiatornie  Rescript ive,"  Paris,  1865,  ii,  I,  386. 
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Fig.  128. — Transvkrse  Sec- 
tions OF  Penis  (Cruveil- 
liior).  A,  flaccid.  B,  in 
erection.  1,  2,  dorsal  vein 
and  artery;  3,  corpora  cav- 
ernosa; 4,  tunica  albviginea; 
5,  integument;  fi.  tunica  ;il- 
buginea  of  corj)us  sixmgio- 
simi;  7,  erectile  tissue;  8, 
urethra. 
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of  the  partition  between  the  corpora  cavernosa  is  perforated  by  numerous 
ai)ertures,  to  insure  thorough  and  symmetrical  erection.  The  tissue 
proper  of  the  corpora  cavernosa  is  known  as  spongy  or  erectile.  Dur- 
ing erection  the  areola?  of  this  tissue  become  distended  with  blood,  as 
shown  in  Fig.  128. 

The  Corpus  Spongiosum. — The  corpus  spongiosum  urethrsB  is 
also  comi>osed  of  erectile  tissue.  It  surrounds  all  that  portion  of  the 
urethra  lying  in  front  of  the  triangular  ligament,  anteriorly  forming 
the  glans  penis,  which  caps  the  conical  extremity  of  the  corpora 
cavernosa,  posteriorly  terminating  in  the  bulb,  which  lies  just  in 
front  of  the  triangular  ligament  in  the  angle  of  the  converging  corpora 
cavernosa. 

The  Glans. — The  glans  penis  (Fig.  20)  is  covered  by  a  semi- 
riiucous  membrane  endowed  with  peculiar  sensibility,  especially  around 
the  raised  posterior  border — the  corona  glandis.  The  epithelium  cov- 
ering the  glans  is  fine,  the  papilla;  minute  (Home),  the  sebaceous  glands 
(of  Tyson)  large  and  numerous,  and  most  plentiful  about  the  frenum. 
These  glands  secrete  the  white  material  (smegma)  that  collects  behind 
the  corona.  The  function  of  the  glans  penis  is  to  furnish  a  soft-skinned 
expansion  for  the  distribution  of  the  terminal  filaments  of  the  nerves 
of  sexual  sensibility. 

Muscular  Action. — One  important  function  of  the  corpus  spon- 
giosum is  acquired  through  its  bulb — namely,  that  of  assisting  in  the 
expulsion  of  the  last  drops  of  urine  or  semen  from  the  urethra.  The 
prostate,  the  levator  ani,  and  the  deep  urethral  muscles — especially  the 
compressor  urethra; — contract  upon  the  fluid  remaining  in  the  canal 
after  micturition  in  that  spasmodic  effort  called  by  the  French  coup  de 
piston.  This  forces  the  last  few  drops  beyond  the  bulb  of  the  urethra. 
Now  the  fibers  of  the  accelerator  urinte  surrounding  the  bulb  and  adja- 
cent portions  of  the  corpus  cavernosum  contract,  and  forcibly  drive  the 
blood  contained  in  the  areola;  of  the  bulb  forward  along  the  corpus 
spongiosum,  forcibly  distending  that  body,  and  thus  bringing  the  walls 
of  the  urethra  more  closely  into  contact  in  a  progressive  wave.  This 
helps  to  explain  why  in  cases  of  organic  stricture  the  last  few  drops 
of  urine  do  not  escape  promptly  but  dribble  away ;  for  the  scar  tissue 
which  constitutes  stricture  obliterates  the  areola;  of  the  erectile  tissue 
and  thus  obstructs  the  free  passage  of  the  wave  of  bl(X>d  along  the  corpus 
sjwngiosum. 

Fascia. —  The  threi*  eroctik*  bodies  which  have  been  briefly  de- 
s<»ril)e<l  are  surrounded  by  the  fascial  sheath  of  the  penis.  This  fascia 
aris^^s  from  the  sym])hvsis  ])ubis  bv  a  triaiii^ular  bundle*  (►f  fibers,  the 
suspensory  ligament  of  the  penis,  and  from  the  ])nl)i<*  rami  at  the 
attachment  of  the  anterior  layer  of  the  triangular  liaanient.  Thence 
it  runs  forward,  surrounding  the  corpora  cavernosa   and   the  <*orpus 
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fasfia  is  in  its  ])o.s1erior  part  idt^iiliral  with  tlw  deep  layer  of  the  p_»ri- 
ijoal  fascia.  The  cavity  of  Buck's  fascia  is  hounded  anteriorly  by  tJie 
I*a.se  of  the  i»;hin,s  penis  and  posteriorly  hy  the  triangular  H#?ament, 
Hence  perinrerhral  ecllnlitis  ami  exf rayasatioii  are  hahitnall^'  contijied 
within  the^e  limits  fur  an  indefinite  time,  nnle^s  at  the  root  of  tbe  i>cnis 
wliere  the  fascia  hh^iids  with  that  coverin;^^  tlu?  ])nU's,  mid  leaves  a  lotjp- 
hdle  of  t'scape  into  the  areolar  tissne  of  the  alMJoininal  wall. 

VessalB. — The  lymphatics  and  veins  of  the  p^iii^  run  along  the 
dorsnni»  and  receive  in  their  eoTirse  bran<'hes  from  the  corpus  g|w»ii- 
giostniL  The  lynii»haties  lead  mainly  to  glandsii  lying  along  and  above 
Ponpart's  ligament  on  each  bide.  The  arteries  arise  from  the  internal 
j)mlics. 

Connective  TisBUe. — The  eouneetive  tissue  lietwcx^n  the  skin  and 
Bnek's  fas<.'ia  is  very  U»}iMj  and  ehii^tic,  and,  like  that  of  the  eyelids, 
does  not  contain  fat, 

Skin>  —  Tlic«  skin  of  the  jienis,  except  tltat  it  tcndis  to  become  pig- 
mented after  pulxniy,  does  nc»t  differ  essentially  from  ordinary  in- 
tegnrncnl.  Over  the  glans  petjis  it  folds  hark  up<»n  its<df,  forming  a 
Honadheniit  sheath  for  the  ghms  (the  prei>uce)»  evidently  intiud.  .1  tn 
prt*serve  the  delic^ate  sensibility  of  this  |K>rtiDn  of  the  meml>er. 

Th©  Prepuce.-— The  )ircpiitM>  is  conifjosed  r^f  two  layers,  a  eutaue- 
ous  (external)  and  a  more  delicate  seniinmcons  (internal).  The  pnnt 
of  jimction  of  these  two  is  ealled  the  orifice  of  the  prcptice.  Between 
these  layers  is  a  very  hxise  and  elastic  connective  tissue^  without  fat, 
which  j>ermits  the  two  surfaces  to  hc>  entirely  sejiarate<l  from  each  i»ther, 
and  the  prepiico  effaced,  by  drawing  back  the  integninent  of  the  f>euia 
until  tile  glans  is  entirely  uncovered.  The  mncons  layer  of  the  prepnco 
is  supplied  with  ghinds  (of  Tyson).  It  is  much  less  clastic  tbaa  the 
cutaneous  layer. 

The  prepUi'e  is  attached  to  the  hiwer  angle  of  the  meatus  nrinariii^^ 
Ijv  a  triangular  fold  of  mucous  mendirane  called  the  fremnn  prepntii^ — 
anahigous  to  the  frenum  linguie.  The  frenum  contains  a  small  artery 
w^hieh  when  cut  or  torn  hk^eds  f  reel  v. 
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Deformities  of  the  \ienh  are  constituted  by  almonnalities  in  s<mi? 
of  its  const ituent  parts.  The  most  eonnnon  examples  will  l>e  mcu- 
titnied  in  c^tnneetitni  witli  these  parts.  As  ancnualies  of  the  |M?nis  a?^  a 
whole,  two  conditions  demand  s]»e<*ial  iM>tice — <hjiihle  jwnis  and  absence 
of  tlie  organ.  Aui>malies  in  size  «K'cur,  as  when  the  fHimis  is  D  ur  10 
inches  long  when  at  rest,  nr  only  a  couple  of  inches  long  when  erect; 
but  these  variations  require  im  comment. 
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Double  Penis. — Double  ]x*iiis  is  excessively  rare.  Tt  is  analogous 
to  doiihle  uterus  and  vagina  in  the  female,  but  by  no  means  so  common. 
Undoubtedly  it  is  not  so  rare  as  the  rew)rds  of  surgery  im])ly,  for  the 
existence  of  this  deformity  naturally  leads  the  patient  to  shun  obser- 
vation; and,  as  the  defect  is  not  necessarily  accompanied  by  any  in- 
jurious symptoms,  he  does  not  voluntarily  subject  himself  to  the  inspec- 
tion of  a  physician.  Hence  the  cases  usually  reported,  such  as  those 
of  Hart,*  and  Gori^,^  accompany  grosser  malformations  of  fetal  inclu- 
sion. The  case  reported  in  the  first  edition  of  this  treatise  ^  is  a  notable 
exception.  Similar  ones  are  reported  by  Drs.  Alan  P.  Smith,*  J. 
Lorthior,^  and  Carl  Beck.® 

Smith's  patient  had  a  stone  in  one  of  his  bladders,  was  cut  and 
cured.     He  could  urinate  from  either  bladder  at  will. 

Torsion  of  the  Penis. — With  epispadias  and  hypospadias  the 
penis  may  be  more  or  less  completely  twisted  upon  itself.  Jacobson  ^ 
has  collected  a  number  of  cases.  In  Caddy's  ®  case  the  torsion  was  un- 
accomi)anied  by  any  urethral  defect. 

Absence  of  Penis. —  The  various  amputations  of  the  penis,  sur- 
gical, traumatic,  or  gangrenous,  do  not  concern  us  here.  The  con- 
genital deformity  is  a  rare  one,  and  usually  unaccompanied  by  any 
faulty  development  of  the  testicles  or  of  other  parts  of  the  body.  The 
scrotum,  however,  is  usually  small  and  may  be  bifid.  In  either  case 
the  external  genitals  closely  resemble  those  of  a  woman.  In  fact  this 
is  male  pseudo-hermaphroditism.  Harris  ®  emphasizes  what  he  claims 
is  an  infallible  sign  of  the  sex  of  such  a  person  if  an  adult.  If  a  female, 
the  upper  border  of  the  pubic  hair  forms  a  clearly  cut  transverse  line 
across  the  hypogastrium,  while  the  hair  of  the  male  rises  up  in  a  curved 
line  toward  the  umbilicus. 

The  urethra  opens  in  the  median  perineal  raphe  or  on  the  anterior 
rectal  wall.  In  the  latter  case  there  is  danger  of  ascending  infection, 
as  actually  occurred  in  Matthews's  ^^  case.  This  patient,  in  spite  of 
his  manifest  impotence,  was  a  married  man.  Harris  colle(^ted  0  cases, 
including  1  of  his  own,  omitting  2,  Kevolat's  ^^  an<l  Wright's.'-  More 
recently  Preston  '^  has  re])orted  a  case. 


»  Lancet,  1866,  i,  71. 

'  CompL  rend,  de  I'Acad.  des  Sciences,  1844.  *  Case  I,  Van  Buren  and  Keyew. 

*  Trans,  Med.  and  Chir.,  Faculty  of  Maryland,  A^ril,  1878. 

»  CentralhlJ.  d.  Krankh.  d.  Jlarn.  u.  Sex.-Org.,  1901,  xii,  381. 

•  Med.  News,  1901,  Ixxix,  451. 

'  "Diseases  of  the  Male  Organs  of  Generation,"  1892,  p.  012. 

»  Lancet,  1894,  ii,  034.  •  Phila.  Med.  Jour.,  1898,  i,  71. 

^^  Amer.  Practitioner  and  News,  1894,  xvii,  27. 

"J.  de  Stdillot,  xxvii,  370;  Demarquay,  Maladies  chir.  du  pt'iiis,  Paris,  1879,  p.  538. 
*'  Ashby  and  Wright,  "Diseases  of  Children,"  p.  531. 
'*  Med.  Record,  1898,  liv,  315. 
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Apparent  Absence  of  Penis, — (VrngPTiital  cli^lofuition  or  ap]iar- 
eiit  iibsenee  of  (lie  |i<  nis  ^^\isl.^  wUvn  tin*  |H*nis,  la^-kin^  !f»s  |iro|x*r  slienth 
of  skill,  lies  l»urir<l  U^iioiitli  rlic  intr^miipjii  of  llu'  iiUilimu'n,  tlii^l),  or 
.sLTuIuoL  IIiKilclirr  *  irpH'ts  siit-li  u  ejmu,  Uiidor  tljr  skin  iibove  the 
scrotum  a  niovahtc  IkrIv  was  fclt^  lilx^rated  by  imnsiou^  and  discovereJ 
to  1)6  the  pt]^iiii^.  Aiiotht*r  case,  reported  h\  J.  Aliirjihy,"  wonh?  seem  to 
I^e  ratlier  a  penile  ailhesiou  to  the  hypogaslrinia,  for  the  ehild  coiihl 
urinate  throiigli  a  hole  in  the  lower  ]jart  of  the  ahdonien.  The  ttrai- 
meni  of  sneh  a  eondition  iiHjilies  the  iTTOiiediate  lilx'ration  of  the  iiiear- 
eenited  iiieinher  to  avoid  iiriiiary  iiifiltraiion.  In  thin  emergency  any 
method  of  covering  the  denuded  peuiii  with  akin  may  l>e  employed,  tlie 
simpler  the  better,  leaving  nnti!  later  years  tlie  task  of  affording  a  more 
satisfactory  eiivelu|X'  to  the  organ. 

Confjt'niial  iiuurralion  of  the  jyenis  and  scrotal  concealment  of  that 
organ  occur  us  phenoniena  accessory  to  hypospadias,  an*l  will  be  consid- 
ered as  such. 

Hermapliroditisni,— Accepting  Kk^bs's  definition  of  true  her- 
maphroditism— viz.,  the  existenc*e  of  dissimilar  genital  glands  (i.  e.,  at 
least  one  testis  and  one  ovary)  in  one  individual— there  is  still  some 
donht  whether  any  such  individinil  has  existtHl.  Dr.  Blacker  and  ih\ 
Lavvn-nce  ^  maintain  the  p4isitive  sirle  of  the  question,  and  find  in  the 
litc^rature  foundation  for  their  belief.  However  this  may  be,  we  may 
rest  assured  that  in  no  case  lias  it  Imen  recorded  that  the  person  was, 
functionally,  bnth  nude  and  female^  producing  iKJth  spermatozoa  and 
ova.  On  the  contra i*v,  as  a  general  rule  they  are  sexually  neuter. 
These  true  liennaf>hrodites  resend)le  clinically  the  pseudo-hermaphro- 
dites-— persons  whose  sex  can  with  ditfieulty  be  detenuined— and  they 
soiuetiiues  come  to  the  surgeon  asking  him  to  nuike  them  distinctively 
nude  or  female,  whichever  he  may  deem  more  appropriate.  In  de<^iding 
sueh  a  (picstion,  if  tlie  external  genitals  are  i|uite  indeterminate^— as  they 
often  are — ^tlie  chief  fharnr'teri sties  to  tx*  considered  are  the  sha|K^  of 
skelelon,  the  dis])osition  of  tlie  sujierficial  fat,  the  growth  of  hair,  fa- 
cial and  pubic  (see  alxn^c),  the  voice  nm]  the  sliatie  of  the  larynx,  and, 
tiunlly,  the  sexual  sentiments  of  the  individual.  The  ]in)cess  of  *'  inakin|j 
a  man  r^f  him"  or  *' a  woman  of  her"  may  l>c^  long  and  tedious,  but 
may  prove  successful,  as  in  a  case  reported  by  Grul>er/  in  which  am- 
putation of  tlu"  hy|H^rtrophied  clitoris,  posterior  colpotomy  to  enlarge 
the  rudimentary  vagimi,  and  electric  epihition  of  the  facial  hair  sufficed 
to  establish  the  external  female  ebaracteristics, 

^  (htion  mtti.  dr  la  Seine  in/Zr.,  1875,  xi,  27, 

*  Brit.  Xfed.  Jour.,  1HH5,  ii,  fi2. 

*  Tram.  Ohnkt  Sac,  I.otid.,  18^)6,  xxx\nii,  2G6. 

*  CeniralhL  /  tl  yen.  Thtrap.,  Wwn,  1897,  XV,  385, 
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Wounds. — Tile  iieiiis  is  liablo  to  1h^  wounded  by  accident  or  by 
design.  In  the  latter  cane  insanity,  or  the  melancholy  <lei)re8sion  pro- 
duced by  masturbation,  induces  the  patient  to  mutilate  himself;  or  the 
injury  may  he  inflicted  by  a  jealous  woman. 

Suixjrficial  cuts  are  unimportant,  but  wounds  extending  through  the 
sheaths  of  the  corpora  cavernosa  may  give  rise  to  troublesome,  ]X)ssibly 
fatal,  hemorrhage,  while  the  cicatrices  left  after  healing  may  distort  the 
penis  and  render  erection  imperfect  and  painful. 

In  a  case  of  traumatic  aneurysm  due  to  a  knife-cut,  Malgaigne  * 
tied  the  dorsal  artery. 

Treatment — Cleanse  the  wound.  If  a  large  artery  be  spurting,  tie 
it,  but  disregard  the  oozing  points.  Endeavor  to  obtain  primary  union 
by  immediate  suture.  Introduce  the  sutures  just  deep  enough  to  hold 
the  fibrous  sheath.  Employ  moderate  pressure  in  dressing.  Erections, 
which  are  sure  to  occur,  since  the  hx^al  inflammation  induces  a  flux  of 
blood,  retard  healing. 

Even  in  cases  scnnningly  desperate,  where  the  penis  has  been  almost 
wholly  severed  from  the  body,  an  attempt  should  l)e  made  to  save  it.  A 
remarkable  success  in  a  case  of  this  sort,  where  the  whole  penis  was 
severed  exce])t  a  portion  of  one  corpus  cavernosum,  is  related  by  Ar- 
taud.-    Erwtile  power  is  not  regained  after  such  a  recovery. 

Contasions. — The  escape  of  blood  under  the  skin  after  superficial 
contusions  of  the  penis  is  often  excessive,  on  account  of  the  laxity  of 
the  connective  tissue  and  the  large  size  of  the  superficial  veins.  Deeper 
contusions  give  rise  to  localized  swelling  from  circumscribed  effusion 
of  blood.  This  swelling  fluctuates  and  deforms  the  penis  more  or  less, 
sometimes  causing  it  to  deviate  when  erect.  If  the  contusion  Ik»  severe 
enough,  inflammation  of  the  corpora  cavernosa  results,  w^hich  may  end 
in  su])purati(m  or  gangrene.  Severe  contusions  involving  the  urethra 
may  lead  to  infiltration  of  urine  and  urethral  fistula  with  loss  of  sul)- 
stance. 

The  introduction  of  the  penis  into  a  ring  is  a  classical  accident.  The 
jyenis  swells,  the  patient  is  ashamed  to  seek  relief,  and  serious  inflam- 
nuitory  mischief — even  gangrene,  urinary  fistula — may  ensue.  (Juillot 
in  such  a  case  conceived  the  happy  idea  of  dissolving  the  ring,  which 
was  of  gold,  in  a  bath  of  niorcnrv.  I)(Mnar<iuay  ^  narrates  many  curi- 
ous instances  of  a  similar  character. 

Excessive  subcntane(>us  Ii(Miiorrhage  may  be  controlled  by  the  appli- 
catirm   of  cold   and    ])ressnrc,   with    due  regard    for   the   possibility  of 


>  Revjie  Mcdico-Chir.  dc  Parift,  1850,  p.  52.       '  Bull,  de  la  Soc.  dc  Chir.,  vii,  p.  451. 
3  "  Mala«]k'S  ohir.  du  pi^nis,"  Paris,  1877. 
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sloughing  if  the  troatmont  is  overdone.  Later,  simple  pressure  to  pro- 
mote absorption  will  suffice,  or  the  clots  may  Ix?  evacuated  through  an 
incision  made  under  local  anesthesia  with  the  usual  ast^ptie  precautions. 
If  gangrene  occur,  the  penis  should  l)e  ke})t  absolutely  dry  and  clean 
by  applying  a  mildly  antiseptic  powder  and  a  gauze  dressing.  The 
gangrenous  tissue  may  be  removed  piecemeal,  until  it  has  all  been 
cleared  away,  after  w^hich  the  gaps  may  be  filled  in  by  skin-grafting  or 
by  a  plastic  operation. 

(For  injuries  involving  the  urethra,  refer  to  diseases  of  that  canal.) 

Fracture  of  the  Penis. — When  the  fibrous  sheaths  of  the  cor- 
pora cavernosa  are  ru])tured  by  sudden  forcible  flexion  of  the  erect  penis, 
a  serf  of  fracture  of  the  member  is  produced,  with  extensive  extravasa- 
tion of  blood,  sometimes  amounting  to  traumatic  aneurysm.  Pain,  gen- 
erally present,  is  sometimes  replaced  by  a  sensation  of  heat,  distention, 
and  weight.  Valentine  Mott  ^  reported  two  interesting  cases  of  this 
accident,  where  the  only  treatment  employed  was  rest  and  cold  locally 
applied.  Both  recovered  with  a  useful  organ  and  no  deformity.  I)e- 
marquay  has  cited  many  others. 

Treatment — A  stout  woven  catheter,  strong  enough  to  resist  lateral 
compression,  is  passed  into  the  bladder  to  insure  the  patulousness  of  the 
urethra.  Upon  this  the  ix?nis  may  be  bandaged  and  cold  applied.  If 
the  pressure  proves  unbearable  or  if  gangrene,  extravasation,  or  cellu- 
litis threaten,  the  clots  nmst  be  evacuated  and  the  bleeding  checked 
through  an  incision  made  wuth  all  ase])tic  precautions. 

After  recovery  an  indurated  s]K)t  may  remain  permanently  to  mark 
the  site  of  the  injury,  ])erhaps  making  erection  imix>rfect  or  painful  and 
interfering  with  sexual  intercourse. 

Fracture  of  CorpuB  Spongiosum. — Fracture  of  the  corpus 
spongiosum  is  gt^nerally  occasioncMl  by  **  breaking  the  chordee  "  in  gon- 
orrhea. The  inflamed  tissue  gives  way,  yielding  urethral  hemorrhage  as 
an  innuediate  and  traunuitic  stricture  as  a  remote  result. 

The  healthy  corpus  sjxmgiosnm  uuiy  be  fractured  during  erection. 
Dittel  -  gives  one  such  case.     My  father  has  seen  another.** 

Dislocation  of  the  Penis. — When  the  integument  of  the  penis  is 
violently  dragged  upon,  as,  for  instance,  \y\wn  the  clothes  are  caught 
and  torn  away  upon  a  revolving  wheel,  the  entire  penis  nniy  l)e  shot  out 
of  its  investing  cutaneous  sheath  and  hxlged  in  the  scrotum,  t\\e  jx»ri- 
neum,  the  groin,  c^r  under  the  integument  of  the  abdomen.  In  such 
cases,  the  semimucous  membrane  of  the  ])repuce  gives  way  either  at  the 
preputial  orifice  or  just  l)ehind  the  corona.     A  numl)er  of  instances  of 


»  Tram,  of  the  N,  T.  Acad,  of  Med.,  vol.  i,  Part  I,  1851,  p.  99. 

*  Wien.  med.  Blatter,  iSSo,  Nr.  2. 

•  Van  Huren  and  Keyes,  1st  e<i.,  p.  7. 


CUTANEOUS  AND  MUCO-CUTANEOUS  AFFECTIONS  683 

this  curious  luxation  liave  been  recorded.^  Tlic  ^xjuile  injury  is  usually 
not  discovered  until  retention  of  urine  or  the  passage  of  urine  by  some 
opening  at  a  distance  from  the  preputial  orifice  directs  attention  to  the 
contused  genitals,  when  the  j)enis  is  found  to  be  only  a  sheath  of  in- 
tegument containing  clotted  blood.  Sometimes  it  has  been  difficult  to 
find  the  i)enis  at  all ;  but  an  intelligent  search  will  always  reveal  it,  and 
then  the  surgeon's  obvious  duty  is  to  replace  it  in  its  sheath,  incising  the 
integument  about  its  root  as  far  as  may  be  necessary  to  attain  the  de- 
sired result. 

In  dislocation,  the  urethra  is  often  ruptured  low  down,  and,  after 
the  organ  has  been  replaced  in  its  sheath,  perineal  section  without  a 
guide  may  be  called  for. 

In  one  case,  a  six-year-old  child,  Nelaton  reduced  a  dislocated  penis 
through  the  preputial  orifice  by  means  of  an  aneurysm  needle,  assisting 
its  hook  action  by  external  manipulation. 

CUTANEOUS    AND    MUCO-CUTANEOUS    AFFECTIONS    OF 

THE    PENIS 

Many  common  skin  diseases  involve  the  skin  of  the  penis  as  well  as 
other  integumentary  parts.  As  a  rule,  they  present  no  special  charac- 
teristics and  require  no  comment  here.  Venereal  sores,  true  chancre 
and  chancroid,  are  common,  as  also  are  soft  venereal  warts.  These  re- 
ceive mention  elsewhere.  A  rare  disease  is  scabies,  which,  causing 
ulcerated  spots  and  enlarged  inguinal  glands,  may  be  mistaken  for 
chancroid,  from  which  it  may  be  differentiated  by  the  *'  burrows  *'  and 
the  accompanying  interdigital  lesions.  Jacobson  reports  a  case  of  epi- 
theliomatous  degeneration  occurring  in  a  patch  of  eczema  which  covered 
the  root  of  the  jx^nis  and  the  inner  third  of  the  groin.  Hutchinson  ^ 
circumcised  a  hoy  for  lupus  of  the  prepuce  and  obtained  a  perfect  result. 
Rake,  of  Trinidad,^  has  performed  circumcision  on  16  lepers,  and,  even 
though  the  incision  actually  traversed  a  leprous  patch,  it  always  healed 
kindly. 

Herpes  Progenitalis. — This  affection  consists  in  the  development 
of  clusters  of  vesicles  up<m  reddened  patches  on  the  mucous  covering  of 
the  glans,  or  on  either  layer  of  the  prepuce,  or  on  other  portions  of  the 
neighboring  skin,  attended  by  a  slight  sensation  of  heat  and  tingling. 
When  occurring  on  tlie  cuticular  layer,  herj)es  runs  its  course  as  it  does 
elsewhere  on  the  body,  but  when  vesicles  develop  within  the  preputial 
orifice  the  epithelium  of  the  vesicles  is  soaked  off,  little  ulcerations  re- 
sult, more  or  less  general  inflammation  is  likely  to  arise  from  retention 

'  Cf.  Goldsmith,  Lancet,  1898,  ii,  387.  »  Arch  of  Surg,,  1890,  ii,  17. 

^St.  Ijouis  Med.  and  Surg.  Jour.,  1893,  Ixiv,  221. 
45 
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*){  tilt*  secret ioiH,  aiitl  balanitis,  witli  pdstliitis,  v^p'tafioiis,  and  indani- 
iiiatnry  phimosis^  may  be  the  ultimate  re.sulL  lii  exeeptiimal  cases  the 
nlcerutioBs  beconie  tlei*]»  and  angn%  and  tbe  diagnosis  from  chancroid 
r|itb(*ult,  while  the  gUinds  in  the  grnin  may  inflame  and  suppnrate, 
8 neb  extrerne  rcsnlts  are  rare* 

When  the  atTeetion  has  once  occurred,  it  nhowjs  a  marked  tendency 
to  reeiin  There  is  often  a  ]>eriodieity  alwnit  the  attacks,  A  tight  pre- 
puce and  contact  of  irritating  discharges  act  as  predisposing  causes. 

Diagnosis* — ^ Vesicles,  nsiudly  in  groups,  always  precede  the  ulcera- 
tions, while  tlie  latter  are  irregular  in  sluiix^  superficial,  and  very  rarely 
eomplirated  l»y  suppurating  bubo.     The  pus  is  not  aritoinoculable* 

Treatment. — Tlie  treatment  is  the  same  as  for  balanitis.  As  sofm  as 
the  vesicles  break  a  dry  antiseptic  powder  is  suitable  (nosophen,  calo- 
mel).    In  relapsing  eases  eireumeision  often  effects  a  |x^rmanent  cure. 

Herpes  Zoster. — Zoster  may  owur  upon  the  |ienis  as  elsewhere^ 

Balanopostilitis.  —  Bahmitis  (^akavof;,a  tjland)  is  nu  inflamma- 
tion of  I  he  surface  nf  the  glans  jx^nis,  Poslhilis  (^oo-^i^,  the  prepuce) 
is  an  inflammation  afTccting  the  nnicous  surface  of  the  prepuce  chiefly. 
Xeitlier  can  exist  for  any  length  of  time  without  heconiing  more  or  less 
comjdiciited  by  tlie  other.  For  practical  purposes  they  must  be  consid- 
ered togetlier. 

Etiology. — Persons  of  irritable  skin  and  g<uity  habit  are  predisposed 
to  this  disorder,  A  long  and  tight  pre]mee  is  always  a  predisposing 
cause.  The  exciting  causes  are  mechanical  irritatiim  or  unclean] in<»s3 
from  retention  of  smegma^  or  from  contact  with  dial»etic  urine,  gim- 
orrhcal,  leukorrlieal,  menstruah  or  other  irritating  fluids. 

Symptoms. — ^Tht^  membrane  at  first  becomes  reddened,  tlren  mottled 
and  moist;  next  the  epithelium  comes  off  in  patches,  leaving  irregidar 
excoriations  which  soon  nleeratc  and  diseliarge  a  purulent  fluid.  The 
ulcerations  are  not  preceded  by  vesicles.  Tliere  is  a  burning  soreness 
with  itching  at  the  end  of  the  penis,  usually  scalding  on  urination.  The 
entire  substance  of  the  prepuce  may  inflame^  l)ecome  intensely  reddened 
arnuud  the  orifice  and  iutiltrated  with  serum,  |irothicing  inflanuuatory 
pljimosis,  especially  if  the  prepuce  1ki  naturally  long  or  tight.  Tiie 
ulcerations  rarely  become  deep,  and  the  ingninal  ghmds  do  not  often 
su])])urate,  l»ut  tliey  iruiy  gi'uw  somewhat  larg(*  and  tender.  In  chronic 
balanitis  with  phimosis,  the  nuioous  surface  of  the  prepuce  is  granular 
and  even  c<tndylomatons. 

R.  \V.  Taybir  ^  has  described  a  peculiar  ringed  affection  of  the  pre- 
puce and  glans — narrow  rings  of  reddened  mucous  membrane  covere<l 
by  a  thin  layer  of  e])ith€Jial  scales.  The  inclosc^d  area  is  normal,  tli6 
Tings  vary  from  J  to  i  inch  in  diameter.     The  affection  is  sometimes 
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painful  or  itching.  The  rings  remain  stationary  for  a  time.  They  may 
come  out  in  successive  crops.  They  get  well  witliout  scar,  slowly,  under 
the  use  of  arsenic  internally.  They  should  not  l)e  confounded  with 
lichen  planus  of  the  glans  penis. 

Kaufmann  ^  mentions  a  diphtheritic  banaloposthitis  occurring  in  the 
course  of  acute  exanthema  or  by  infection  during  circumcision.  Tay- 
lor -  has  seen  similar  cases,  some  of  them,  when  neglected,  going  on  to 
gangrene  and  death. 

Diabetic  balanoposthitis  is  not  uncommon.  It  is  caused  by  contact 
of  the  saccharine  urine.  In  these  cases  German  investigators  have 
found  a  fungus  which  they  regard  as  characteristic ;  Friedrich  ^  even 
going  so  far  as  to  diagnose  diabetes  from  the  presence  of  this  fungus  in 
the  balanitic  secretion,  there  being  not  enough  sugar  in  the  urine  to 
respond  to  the  copper  test.  "  Eczema  of  the  genitals  ...  is  un- 
doubtedly set  up  by  the  irritation  produced  by  torulae  and  other  organ- 
isms which  grow  in  the  saccharine  moisture  remaining  on  the  parts  " 
(Soundley^). 

Although  Hebrews  are  predisposed  to  diabetes,  circumcision  saves 
them  from  this  complication. 

Diagnosis. — Balanitis  may  be  confounded  \vith  herpes,  chancroid, 
chancre,  or  gonorrliea.  At  the  ulcerative  stage  it  cannot  be  distin- 
guished from  balanitis  supervening  upon  herpes.  If  herpes  be  seen 
early  its  vesicular  origin  distinguishes  it.  Chancre  is  usually  single 
and  indurated.  In  chancroid  the  ulcerations  are  deeper  and  the  pus 
autoinoculable,  yet  both  of  these  specific  ulcers  may  Ik?  complicated  by 
balanitis.  Balanitis  may  be  mistaken  for  actual  gonorrliea  if  there  he 
phimosis,  under  which  circumstance  it  is  very  likely  to  complicate  the 
main  malady.  Wlien  the  meatus  urinarius  can  be  seen,  however,  it  is 
easy  to  decide  wOiether  the  pus  comes  from  within  tlio  urethra  or  not. 

Prognosis — While  balanitis  usually  yields  readily  to  appropriate 
treatment,  diabetic  cases  are  intractable  as  long  as  the  exciting  cause, 
glycosuria,  j^rsists,  w^iile  the  chronic  balanitis  of  gouty  individuals  is 
as  difficult  to  cure  as  the  eczema  from  which  they  suffer. 

Adhesions  due  to  balanitis  are  uncommon  after  early  childhood.  In 
elderly  persons,  however,  the  possibility  of  epitheliomatous  degenera- 
tion in  a  patch  of  chronic  balanitis  must  be  borne  in  mind. 

Treatment. — If  the  prepuce  can  be  easily  retracted  without  causing 
paraphimosis,  simple  balanitis  may  be  s])eedily  relieved.  Cleanliness 
is  of  the  first  importance,  but  soap  should  not  be  used.  Warm  water  and 
l)eroxid,  aa,  will  remove  all  the  (liscliarp:es.     After  washing,  the  parts 

»  Billroth  and  Liicke,  Deutsch.  Chir.,  Part  50  a. 

'  "Venereal  Diseases,"  1897,  p.  393. 

'  Virchow's  Arckiv,  1864,  xxx,  476. 

*  '*  Albutt's  Sys.  of  Med.,"  1897,  iv,  217. 
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siioiiltl  \k'  dripd  by  gently  toiiclnii*^  tlioiii  with  a  soft  Hath,  and  dusted 
( |jy  tin*  nii\  of  a  dry  eatiu*l'«-liiiir  liriii^li  frcmi  wlii<*h  the  jmwdrr  rnay  Ije 
evoiily  islijiken)  with  bisiiuitli  and  calomel,  nusopheii,  or  any  tinv  stimu- 
lating |x>w*ler.  A  piece  of  ohl  linen,  just  large  entmglj  to  eover  the 
glans^  and  with  a  liole  eut  in  its  center  s*>  that  it  may  be  slipped  like  a 
collar  around  the  corona,  is  now  to  be  moistened  in  a  tnild  aiitij^^ptie 
solution  ( sublimate  1:  lO^OOi),  or  acetate  of  aluminum  '2  j^r  cent^  or 
aromatic  wine  and  w^ator  equal  parts)  and  laid  over  the  glans,  leaving 
the  meatus  uncovered.  The  prepuce  is  then  pulled  forward  to  itg  nat- 
ural ])ositjon.  In  this  w^ay  frieti<tn  between  the  intlanied  surfac^es  i* 
avoided,  all  the  discharges  are  absorbed,  and  a  niihlly  stimulating  fluid 
is  kept  in  constant  contact  %vit!i  the  ulcerated  or  abraded  surfac*es.  The 
dressing  should  lie  repeated  two  to  fonr  tiines  daily,  according  to  the 
discharge.  After  recovery  a  dry  piece  of  linen  sboidd  Vie  kept  betw^een 
the  glans  aufl  the  f)re]iuce  for  some  weeks,  renewed  twice  daily. 

If  the  prepuce  cannot  1)6  retracted,  iti*  cid-de-sar  should  bo  tJior- 
onghly  washed  i>nt  frc^m  two  to  six  times  a  day,  according  to  the  severity 
of  the  intlanunation,  witli  diluted  |>L*roxid  of  hydnigen;  and  each  time 
after  the  cavity  has  been  cleaned^  enougli  of  one  of  the  lotions  above 
mentioned  to  distend  the  prepuce  should  be  gently  thrown  in,  retained  a 
uuxuient,  and  then  alhnvcil  to  escape. 

If  the  prepnt^  be  nuieli  inflamed,  rest,  position,  and  wet  antiseptic 
dressings  loeally  sliould  be  used  in  additicm  to  the  otiier  measures.  If 
the  intlamuuition  run  so  high  that  slougliing  se^^nis  inuninent,  it  is  bet* 
ter  to  take  off  the  tension  liy  slitting  up  the  dorsum.  If  chancroid  be 
present,  inocnlnHoii  fif  the  w^ound  is  inevitable.  Yet  chancroT<lal  case3 
require  operation  most  urgently  in  order  to  expose  the  sore,  whose  rav- 
ages (perhaps  iijion  the  glans  penis)  are  progressing  nncontrolled.  A 
large  chancroid  expnsed  is  lietter  tlian  a  small  one  concealed. 

ViiTumrision. — In  t*hronic  and  inveterate  cases,  or  where  insignifi- 
cant causes  jiroduee  constant  rebqise,  circnmeision  affords  a  certain  cure. 
Whert^  this  is  seriously  olijectetl  to,  which  is  rarely  the  case  when  there 
is  nujch  suffering,  rehiijses  nuiy  lie  rendered  less  frequent  by  the  ol>- 
servance  of  tlie  strictest  cleanliness  and  the  use  of  a  solution  of  tannic 
acid  in  glvf^t^rin  (10  |M*r  cent),  or  of  ab'<»hol  (;33  pvr  cent)  kept  u|>  for 
a  loiig  time,  billowed  by  bing  use  of  a  ]>iece  of  dry  linen  to  separate  the 
mucous  surfaces. 

Circuincision  in  diabetics,  while  almost  certnin  to  prove  curative,  is 
no  light  matter.  l)i!d>etics  lH:^ar  any  ojierative  interference  very  ill,  and 
several  deaths  from  circumcision  are  recorded.  Therefore,  while  try- 
ing the  milder  methods,  specinl  attention  si  ion  Id  be  paid  to  the  patient's 
general  conditi<mj  in  order  that,  if  these  nietbodfl  prove  nnsnecc*ssful, 
of)eratioji  may  lie  nndertaken  with  the  greatest  |>ossible  chance  of 
snccess. 
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ACUTE    INFLAMMATORY   AFFECTIONS   OF  THE    PENIS 

Superficial  inflammation  of  tlie  penis,  while  rare  and  usually  mild, 
may  require  energetic  treatment;  for,  though  the  vascular  supply  is 
abundant,  the  vessels,  lying  in  a  loose,  cellular  tissue,  become  occluded 
by  slight  inflammatory  exudates  whence  gangrene  or  chronic  edema  re- 
sults, and,  moreover,  the  numerous  lymphatics  and  the  loose  subcuta- 
neous connective  tissue  encourage  rapid  dissemination  of  the  inflam- 
mation. 

The  inflammation  is  rarely  traumatic,  usually  venereal,  and  some- 
times arises  from  the  neighboring  parts. 

The  varieties  of  acute  superficial  inflammation  are  cellulitis,  lym- 
phangitis, and  erysipelas. 

Cellulitis. — Cellulitis  arises  from  chancroids,  balanoposthitis  (es- 
pecially if  complicated  by  phimosis),  traumatic  infection,  or  gonorrheal 
jx^riurethritis.  The  inflammation  may  spread  to  the  abdomen,  scrotum, 
or  thighs,  or  it  may  involve  the  erectile  bodies,  thus  adding  the  dangers 
of  embolism,  retention  of  urine,  and  urinary  infiltration,  and  greatly 
increasing  the  tendency  to  gangrene. 

Lymphangitis. — Lymphangitis  is  comparatively  benign.  A  lym- 
phangitis of  the  large  dorsal  lymphatic  may  be  differentiated  from 
phlebitis  of  the  dorsal  vein  by  the  fact  that  the  cord  of  induration  ex- 
tends outward,  at  the  root  of  the  penis,  toward  a  group  of  enlarged 
glands,  instead  of  disappearing  beneath  tlie  symphysis  pubis. 

Erysipelas. — Erysipelas  of  the  jx^nis  is  rarely  seen  nowadays, 
though  it  was  formerly  not  uncommon.  It  usually  spreads  to  the  penis 
from  the  adjoining  regions,  though  it  may  originate  in  a  local  lesion. 
It  is  likely  to  be  virulent  and  complicated  by  cellulitis  (phlegmonous 
erysipelas). 

Treatment — Prophylaxis,  by  careful  treatment  of  the  causes  of  in- 
flammation, is  of  the  first  importance.  If  the  penis  has  already  become 
inflamed  it  should  be  elevated,  with  the  scrotum,  by  a  T-bandage  and 
wet  dressings  of  sublimate  (1:10,000)  or  aluminum  acetate  (2  per 
cent)  applied  daily.  Rest  in  bed,  free  purgation,  and  a  light  diet  are 
essential  in  the  more  severe  cases.  Tension  may  be  relieved  by  scarifi- 
cation or  incision,  abscesses  must  be  oixjned  and  drained,  and  sloughs 
speedily  removed. 

In  erysipelas,  dressings  of  ichthyol  (50  per  cent  in  glycerin  and 
water,  painted  on)  are  especially  valuable.  A  subsiding  lymphangitis 
may  leave  a  chronic  induration  behind  it. 

Cavernitis  and  penitis  (inflammation  of  the  corpora  cavernosa 
or  of  all  three  erectile  Ixxlies)  arise  from  cellulitis  or  its  causes,  es- 
pecially inflammation  in  the  bulb  of  the  corpus  spongiosum.  Sexual 
excess  (Demarquay)  and  iliac  thrombosis  have  also  been  incriminated. 
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Course* — The  course  of  tlie  disease  is  that  of  an  acute  inflammation 
with  constant  priapism  and  edema  added  to  the  usual  loeal  svinpton*8. 
While  the  inflaiiintiition  may  lie  walled  in  by  oeehisinn  of  the  vascular 
spaces,  pyeTiiia  is  "^  a  terribly  fretjueiit  eoinplieation  "  ( Jacolison), 

Treatment — The  treatment  should  therefore  Ik?  most  energetic.  In- 
durations in  the  erectile  bodies  shonh!  he  freely  incised,  paekecl  to  check 
the  hemorrhage,  and  irrigated  frequently.  This  treatment  and,  in 
douhtfnl  cases*  the  diagnosis,  itiay  rexpiire  general  anesthesia*  Wet 
dressings  sliuidd  he  emphtyrtL 

Acute  Gout  of  the  Penis.— Sir  J.  Pitget  ^  rej torts  a  ca^^  in 
whieli  jx-nitis  luiil  urethritis  alternated  wiih  and  aei*oni|»anied  typical 
gouty  i^ymptonis.  Sir  Dyce  Duckwurth  -  ehrunick's  a  similar  ease.  Pri- 
apism and  relcution  were  the  chief  syuipttjms. 


I 


OTHER    DISEASES    OF   THE    PENIS    AS   A    WHOLE 

Neuralgia  of  the  Penis,  — lu  some  eases  (his  might  he  eIiis??^i6e*J 

as  a  gouty  conditiou,  I'lte  gvtuty  diathesis,  a  iitoirolie  teuiperanientj  and 
previous  urethral  disease  are  the  chief  etiulngieal  factors.  The  pain 
may  lie  paroxysuud  or  coutinnous.  It  may  i>e  tVlt  at  t!ie  meatus,  along 
the  urethra,  or  throughout  the  organ.  The  first  punt  in  treaimeni  is 
to  insure  the  gnut]  liealth,  physiologicid  as  well  as  anatomical,  t)f  the 
genitfi-urinary  organs  hy  apprf^priate  trentmeut  and  insistentn*  upon  ure- 
thral and  sexual  hygiene.  Following  this  the  neurotic  or  gouty  pro- 
IK'Usity  must  I>e  coirdmted,  I  have  fmmd  the  administration  of  large 
qnantities  of  water,  with  alkidies  or  urie-aeid  soh-ents,  peculiarly  effi* 
cacious,    Jaco1)sou  mentions  a  cure  by  eolchicuuu 

Chronic  Bdema,^ — Clironic  edr^ma  loay  he  cause*!  hy  elephantiasis 
or  hy  geniM^nl  anasarca.  Tlie  swelling  of  the  scrntuiu  usually  overshad- 
ows that  of  the  \Kmh  and  may  be  so  great  as  practically  to  ohl iterate  that 
organ.  In  the  jienis  the  edema  is  greatest  in  the  [trejtuit^  and  especially 
about  the  frenuuL  Tliis  edema  may  otTer  a  mechanical  im|iedinient  to 
urination,  and  the  low  vitality  of  the  tissues  renders  them  e^jieeially 
liable  to  iiecome  inflamed  by  contact  with  the  urine  that  dribbles  over 
them. 

Treatment.^The  i)repuce  must  be  kept  dry  and  dusted  with  a  sooth- 
ing powder.  Multiple  punctures  ur  incisions  may  lilKrate  the  exudate 
sufficiently  to  kee[>  the  swelling  within  liounds^  and,  these  failing,  a 
dorsal  incision  will  succeed.  Liglit  edema  niay  lie  controlled  by  ban- 
daging and  ch'Viitiou. 

Dilatation  of  the  Lymphatics. — This  condition  is  geeondary  to 
trauuia  or  inguinal  adenitis.     The  clilated  lyuijihaties  appear  as  white, 


*  Op,  ciL,  p.  684. 


^  Tratm,  CUn,  Soc,,  Lond.,  181P1-92,  xxv,  97. 
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subcutaneous  cords  encircling  the  penis  behind  the  corona  or  extending 
along  the  sides  or  dorsum.  There  are  no  subjective  symptoms  and  the 
obstruction  may  be  relieved  spontaneously.  For  esthetic  reasons  mul- 
tiple ligation  or  total  excision  may  be  resorted  to,  but  a  Ijinph  fistula 
may  result  from  such  treatment 

Elephantiasis. — This  condition  is  so  rare  in  the  penis  alone  that 
the  whole  subject  receives  more  appropriate  treatment  with  diseases  of 
the  scrotum. 

Gangrene  is  usually  the  result  of  inflammation.  It  may,  however, 
come  on  indcj)endent  of  any  local  inflanmiation.  Spontaneous  gangrene 
usually  occurs  in  connection  with  the  acute  exanthems.  Cases  have 
been  reported  from  typhoid,  typhus,  intermittent  fever,  and  small-pox. 
Senile  and  dial)etic  gangrene  also  occur.  Cases  following  prolonged 
])riapism,  iliac  thrombosis,  atheroma  of  the  dorsal  artery,  exposure  to 
cold,  and  acute  alcoholism  are  also  cited  by  Jacobson. 

Treatment. — The  prophylactic  measure — incision  of  inflammatory 
and  edematous  areas — has  already  been  noted.  When  gangrene  has  once 
declared  itself,  attention  to  the  patient's  general  condition,  the  preserva- 
tion of  dr>Tiess,  asepsis,  and  warmth  locally,  and  the  prompt  removal  of 
all  frankly  gangrenous  tissue  are  the  thera}xjutic  indications.  Later, 
plastic  work  may  be  required  to  cover  areas  left  bare  of  integument. 
Cicatricial  deformity  of  the  erectile  bodies  can  be  remedied  only  by 
time  and  by  such  physiological  rest  or  exercise  as  may  suit  each  indi- 
vidual case. 

Tuberculosis. — Tulxjrcular  urethritis  apart,  tulx^rcular  uk^ers  may 
ap])ear  upon  the  glans  or  result  from  infection  during  ritual  circum- 
cision. Senn  ^  relates  two  cases  illustrating  tlie  difficulty  of  differentiat- 
ing the  lesions  of  gumma,  tul)ercle,  and  cancer.  The  diagnosis  may 
de]X3nd  ujion  the  pathological  examination  of  a  snipping  from  the  ulcer. 

Treatment. — Pcmcet-  advises  internal  remedies,  aided  by  the  curette 
or  the  cautery.     This  course  has  proved  satisfactory  at  Senn's  hands. 


»  "Tuberculosis  of  the  Genito-Urinary  Organs,"  1898,  p.  22. 
'  La  mtdecine  moderne,  1893,  750. 
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PHIMOSIS— PAEAPHlMOSIS-TUMOItS  OF  THE  PENIS 

Preputial  Deformities.— Practically,  the  deformities  of  the  fore- 
skin (phimosis  and  atresia  of  the  oriflee  excepted)  are  unimportant* 
The  prepiire  is  gometiiiieH  bific],  enlarged  into  a  poach,  redundant,  pro- 
jecting 1  em.  or  more  bevoiid  tlie  apex  uf  tbe  glands,  or  only  rudimentary 
from  arrest  of  developnHmt,  Hi^twwn  lliese  limits  it  may  be  of  any 
length  J  cover  iiig  more  or  less  of  tlie  gUui?^.  When  tbe  prepuc*e  is  defi- 
cient, tbe  e])it helium  of  tlie  mu^^ivereil  gbms  |icnis  l>ecomes  har*l  and 
tough  J  more  nearly  reseuihling  urdinary  cuticb'.  Under  tliese  circum- 
staucea  its  sensilnlity  h  diminisbed,  hut  it  is  less  liable  to  become  excori- 
ated or  inflamed,  ITenee,  absence  of  tbe  prepuce  is  not  to  be  regretted, 
and  the  operation  for  its  restoration  (posthioplasty)  need  not  be  de- 
scribed. 

PHIMOSIS 

Phimosis  exists  where  the  orifit^  of  tbe  prepuce  is  so  small  that  the 
glans  penis  cannot  be  unco%Tred.  The  orififx*  of  the  prepuce  may  be 
congeni tally  absent  (atresia  preputii).  Phimosis  is  congenital  or  ac- 
quired, simple  or  inflammatory,  or  complicated  by  other  diseases  or  by 
adhesions. 

In  young  children  ]»reputial  re<lundancy  is  so  common  that  it  may 
be  considered  normal.  The  foreskin  of  an  infant  is  developied  out  of  all 
proportion  to  tlie  rest  of  tlie  {x^uis,  taking  tbe  member  after  puberty  as 
a  atandartl  of  comparison.  Tins  long  prej^iccf  is  often  a  source  of 
anxiety  to  young  mothers,  who  fear  that  the  condition  may  remain  per* 
nianent.  They  to  ay  Ije  assured  that  it  will  riglit  itself  as  tbe  child 
grows.  Whenever  the  pre^aice  can  l»e  fully  retracted  there  need  be  no 
anxiety  about  the  future  j  the  preputial  orifice  will  enlarge  aiifficiently 
before  or  at  pul>erty. 

Phimosis  may  Ik?  brought  al)out  secondarily  through  induration  and 
inelasticity  of  the  skin  caused  by  frequent  attacks  of  preputial  inflam* 
mation.  The  meshes  of  the  connective  tissue,  at  first  distended  with 
serum,  become  secou<larily  tbickeneil  and  liyf)i*rtroplued,  leaving  a  thick, 
indnratedj  inelastic  pre|)nce,  interfering  not  only  with  sexual  inter- 
course, but  sometimes  even  with  urination. 
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Another  common  cause  of  acquired  phimosis  is  the  cicatrization  of 
multiple  chancroids  around  the  orifice  of  the  prepuce.  Infrequently, 
diabetic  eczema  produces  phimosis.  Demarquay  quotes  a  case  where  a 
passionate  and  jealous  woman  made  her  lover  wear  a  gold  padlock 
with  which  she  secured  the  preputial  orifice,  keeping  the  key  herself. 
Tlic  victim  of  her  charms  carried  his  padlock,  which  was  replaced 
from  time  to  time  through  new  punctures,  during  four  or  five  years, 
until  such  a  degree  of  irritation  had  been  set  up  that  Petroz  and  Du- 
puytren,  when  consulted,  diagnosticated  cancer,  and  removed  the  pre- 
puce.   No  relapse  of  the  cancer  is  recorded. 

Treatment. — Though  circumcision  in  infancy  will  leave  the  patient 
less  subject  to  venereal  disease  and  to  sexual  irritability  in  later  years, 
popular  prejudice  opposes  the  mutilation  unless  the  prepuce  is  so  tight 
that  it  cannot  be  retracted. 

A  positive  indicaticm  for  operation  upon  a  chihl  does  exist,  how- 
ever, where  the  preputial  orifice  is  smaller  than  that  of  the  urethra. 
This  condition  is  evinced  hy  balloiming  of  the  prepuce  during  micturi- 
tion, for  the  urine  flows  into  the  cavity  more  rapidly  than  it  can  escape 
from  the  orifice.  In  these  cases  the  retention  of  a  drop  or  two  of  urine 
in  the  cavity  of  the  prepuce  after  each  act  of  urination  leads  to  inflam- 
mation of  the  mucous  surfaces,  and  may  give  rise  to  suppuration,  the 
growth  of  vegetations,  formation  of  the  preputial  stone,  or  incrustation 
of  the  glans. 

When  the  adult  prepuce  is  tight,  an  operation  may  be  called  for  as  a 
prophylactic  against  future  disease,  even  though  phimosis,  strictly  speak- 
ing, does  not  exist.  For  example,  the  collection  of  smegma,  or  repeated 
attacks  of  herpes,  may  necessitate  operation.  Again,  if  an  individual 
with  a  tight  prepuce  gets  chancre,  chancroid,  or  gonorrhea,  serious  in- 
flammatory complications  are  likely  to  arise. 

Inflammatory  Phimosis. — Inflammatory  phimosis  is  a  transient 
condition.  It  may  leave  true  phimosis  behind,  as  above  detailed,  but 
usually  does  not.  Any  variety  of  phimosis  may  be  complicated  by  in- 
flammation. It  is  better  not  to  circumcise  when  the  prepuce  is  inflamed, 
as  the  process  of  repair  is  slow  and  an  ugly  cicatrix  may  result.  If  the 
inflammation  is  caused  by  chancroid,  however,  incision  of  the  prepuce 
is  usually  required  to  cure  the  disease,  though  the  wound  will  probably 
become  infected  with  the  chancroidal  virus. 

Treatment. — Keep  the  patient  in  bed  and  elevate  the  penis  over  the 
hypogastrium.  Astringent  wet  dressings  must  be  employed  locally, 
while  the  cavity  of  the  prey)uce  is  irrigated  repeatedly,  as  for  balanitis. 
If  this  fails,  incise  or  circiniiciso. 

Bemote  Resnlts  of  Phimosis. — Besides  predisposing  to  local  inflam- 
matory disorders,  leading  to  imperfect  develojmient  of  the  glans  })enis, 
and  acting  as  an  obstacle  to  sexual  intercourse,  phimosis  may  occasion 


6f>2 


PIlIMOSIS-l'AllAPHIMOSIS-TUMORS  OV  TUB  PENIS 


^ 


a  variety  of  uiorliid  conditions  by  rellt^x  ut-tion.  It  nmy  excite  frt3<jxieiit 
desire  to  iirinato  (irritability  of  the  bladder),  even  cjstitis;  but  its  dis- 
turbing inthioiiee  in  a  reflex  way  upon  the  rest  of  the  organiBm  I  believe 
has  tjeen  very  mneh  overrntrd. 

Prolapsus  ani  and  hernia  nv>t  infrequently  aecompany  pbirnoBis  in 
chilfh'eu,  and  syinptonis  resenibliiu^  those  of  stone  in  the  bladder  are  not 
nni'onuiion  from  the  j^aiue  cause. 

PARAPHIIVIOSIS 

Paraphimosis  exists  vvln^n  the  prepnre  is  retraetetl  behind  tbo  corona 
glaridis  and  cannot  Ix^  rejibiced. 

Camses. — An  unnaturally  tight  jirejintiid  nritiee  is  a  predisposing 
cause  to  paraphiuiosis.  It  sninctinie.^  Iuii>[ienft  that  yrauig  lM>ys»  who  re- 
tract thv  pre|Mj<'c%  ]ittrhaps  ft)r  the  first  time,  find  themselves  unable  to 
re]ila(v  iL 

luthHiimntory  paraphimosis  may  do|iend  ufxm  balanitis,  gftnorrhea, 
herpes,  rbitneroid,  ehunere,  etc.     The  ]>re[Mt<v,  idready  a  little  inflameil^ 


FlO,    129. — P  ARA  P II  t  M  t^aiB, 


is  rrfr;H'lc(l  fur  flic  fOcansing  of  some  uleeraticni  ci>ncealod  in  its  rul-ih- 
saf\  ur  is,  jK'rbajjs,  held  back  Ity  bandage  for  conveniem»e  of  dressing, 
until  reduction  becomes  im[>o8sible. 
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Symptoms.^ — In  parsipliinio^iH  the  giuns  jx^nis  i*^  swollen  anrl  livid. 
If  ttie  j>atieiil  is  slh^u  at  otiee  there  may  l)e  no  iuflammatioii  either  of 
the  prepuce  nr  nf  the  glann ;  bnt  iii  moist  cases — in  all  C3VeiitnaIly^  if 
iinrelieved^ — hoth  are  iiiflanteil  t<>  a  <rreater  or  k^ss  extent.  Beliind  the 
euronaj  must  marked  heluw,  rises  a  tense,  shining,  edematous  belt  uf  the 


FlG>   13a. — PAKArniMosis.     The  edema  is  squec  JSt-d  ulj»  pn  f-amtor  v  to  reduction. 


nn icons  layf^r  of  tlie  pr<?p\iee,  the  connective  tissue  of  wluch  is  iillcd  with 
scrum,  Jk'hiiid  this  tliere  is  a  deep  snlcns  or  furrow,  inf>st  inarked 
ahnve,  often  tlie  seat  of  snjicrficial  nlcerutiou.  Here  lies  the  stricture; 
liehind  it  there  rises  another  edeuuitnns  fold,  usually  smaUer  than  the 
one  in  front  (Fig.  I:i9). 

If  the  stricture  of  tht*  jire|>ueo  is  tijL^ht  cnougii  to  arrest  the  eireula- 
tion,  it  may  finsdiy  cause  the  vlestruetion  hy  gaugreue  of  all  tissues 
King  in  front  of  if. 

Treatment,— ^T he  first  jMont  to  deci<le  in  a  case  of  luiraphirnosis  is  in 
rt*gard  to  straugnlatinn.  If  tins  exist,  <lelay  is  iiindmissil)le;  if  not, 
tem]Mirizing  ex]K'dients  nuiy  Iwi  re-sortcfl  ttu  tn  rediu-e  inriaHniiati<*u  he- 
fore  ajipaling  to  forcible  reduction  ^r  o|j(^rati«»n.  The  lest  is  sinqjle, 
Tn  sfrangulation  tht^  ghMus  jHmis  is  turgid,  swollen,  l»lued>lack»  cold, 
<icvoi«l  of  seusildlity^  and  |)er!iaps  already  showing  points  e)f  com- 
mencing gangrene.  If  thr^re  he  no  straugidation,  tia*  glans  may 
he  noruuil,  or,  if  swollen,   is  reil — at  least  not  black — wariu,   and   by 
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coiiiiires-sioii  the  bl<Hnl  may  be  drivoii  out  of  it;  .sensilulity  is  also  pr^ 
servoci 

Keduction.^ — lleiluetion  may  tiliiiost  invariably  Ix?  ac?complishcd  with- 
out iiieisiim,  if  the  following  ik'taik  nre  observed,  viz, : 

1.  Tlie  strit'ture  iiinst  first  Ih3  pulled  well  back.  Exeeptioually  tho 
miieous  nieiiibraue  is  uuf^ilded  at  tlie  dorsum;  this  must  be  smocjtlied 
out  by  still  further  retracting  the  prepuce. 

2.  Tbc  edenia  uinst  be  tborougldy  stpieezed  from  in  front  of  tho 
stricture  to  the  shaft  of  the  penis  behind  it.  Until  one  bus  ptttiently 
squeezed  such  a  penis  for  several  minuteSj  it  is  quite  incredible  how 
fully  the  edema  may  thus  be  reduced  and  shifted  to  the  shaft  of  the 
penis  (Fig.  130). 

3.  KcHluetiun  is  tbeu  aceoni|)lished  by  forcing  the  head  of  tiiv  [hhi^ 
very  slowly   tbriuigh    tlie   sirietnre^ — ^so   slowly   as   to  squeeze   out   the 

remaining  edema.  It  is  futile  to  attempt 
to  pry  tlie  stricture  over  the  glans  until  the 
edema  has  lH»en  reibu'ed. 

The  tVilhnving  is  tbc  best  nic^thod  of  re- 
ductiiin:  Seize  the  penis  Ixhind  the  stnV 
tured  prepuce  in  the  fr>rk  of  tlie  index  and 
midflle  fingers  of  Imth  bands,  one  placed  on 
eacli  siile,  Tbit?  gives  mure  even  pi'essui'e 
ffirwarfl  than  wbeu  one  baud  only  is  used. 
/        ^^/     J     ^         \         Now  ujake  pressure  with  the  tbuudjs  on  b<Hh 

sides,  in  siicli  a  direction  as  to  cuuipR^ss 
tlie  glaiLs  laterally,  ratlier  lluni  fmm  Ik.^ 
fore  backward,  and  at  the  satue  tin»e  pull 
the  strietured  |>r>rtion  of  the  ]:>re[}uce  for- 
wardj  tlie  ideji  lieing  rather  tc»  pull  the  stricture  over  the  ghins  than  to 
pusli  tbe  glans  rbnmgb  the  stricture  (Fig.  I'U). 

If  a  prolonged,  eareful  attempt  at  redui'tiun  fails,  tbe  strietured 
point  must  be  diviiled.  To  aecomplisb  this  snlHnitane*iusly,  a  tenotinoy 
knife  is  introduced  flatwise  throiigb  an  incision  on  tbe  dorsum  of  the 
penis  near  its  ivnit,  and  sli|t]ied  forward  iH^eatli  tlie  skin  until  its  cut- 
ting edge  is  within  ibe  8tric»ure.  By  sim|)Iy  turning  tbe  knife  the  stric- 
ture may  then  lie  nicked  from  within  outward  until  ul!  tension  is  re* 
lieved.  Inflammatory  consolidation  of  tissue  may  make  it  neee.ssary  to 
divide  the  slricture  at  several  |ioints.  This  subcutaneous  incision  pre- 
sents the  advantage  over  the  usual  ojien  incision  of  l)eing  more  easily 
insured  sigainst  iufirlion. 

After  rednetion.  llie  treatment  consists  in  fwjsition,  ivst,  »ncl 
cleanliness,  and  syringing  the  preputial  cavity  with  a  mild  antiseptic 
solution. 
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Gumma. — Gmnnia  occurs  often  in  the  prepuce,  very  rarely  in  the 
uretlira  and  the  corjKJra  cavernosa.  In  the  first  two  localities  it  may  be 
mistaken  for  tul)ercnlosis  or  cancer.  The  history,  the  influence  of  mixed 
treatment,  and,  if  necessary,  the  examination  of  a  section  of  the  growth 
determine  tlie  diagnosis.  In  the  corjx)ra  cavernosa  it  resembles  cir- 
cumscribed fibrosis,  but  is  deeper,  less  cartilaginous,  and  almost  always 
occurs  in  the  ^wsterior  third  of  the  organ  (Zeissl).  Gummata  never 
increase  in  one  direction  while  healing  in  another,  and  they  are  likely 
to  break  down  and  soften.  The  so-called  relapsing  chancre  is  a  gum- 
matous deposit  in  the  scar  of  the  initial  lesion. 

Benign  Tumors  of  the  Skin  and  Connective  Tissue 

Cysts. — Mucous  implantation,  and  sebaceous  cysts  occur.  The  last 
originate  in  the  sebaceous  glands  of  the  skin  or  in  Tyson's  glands. 
Cysts  occur  almost  always  in  the  i)repuce  and  are  readily  enucleated. 
(Cf.  Gerulanos.^) 

'RATiign  Neoplasms. — Lipoma,  adenoma,^  and  angioma  have  been 
described.  They  are  rare,  and  their  removal  is  a  question  of  judg- 
ment involving  a  recognition  of  the  function  of  the  penis  as  an  intro- 
mittent  organ,  and  the  possible  loss  of  this  function  from  the  formation 
of  a  cicatrix. 

Papilloma. — IMore  important  because  of  their  frequency  are  the 
papillomata  (waris  or  vecjotations)  of  the  jx^nis.  They  are  conummly 
denominated  venereal  vmris.  This  title,  however,  is  not  exact,  since 
there  is  no  necessary  connection  between  them  and  any  venereal  disease. 
They  are  papillary  overgrowths,  often  highly  vascular,  and  comiK)sed 
of  epithelium.  They  may  be  prominent  and  j)edunculated,  or  flat,  and 
growing  from  a  considerable  surface.  They  are  nearly  always  multiple. 
They  are  caused  by  the  contact  of  irritating  fluids  with  a  membrane  of 
naturally  delicate  texture,  or  sim])ly  by  lack  of  cleanliness.  Conse- 
quently the  most  favoral)l(?  (condition  for  their  production  exists  in  gon- 
orrhea, in  balanitis,  or  when  mucous  patches  occupy  the  cavity  of  the 
prepuce.  Their  favorite  seat  is  just  In^hind  the  corona  glandis,  but 
they  are  also  encountered  anyw^here  within  the  cavity  of  the  prepuce, 
at  its  orifice,  upon  its  cutaneous  surface,  or  even  w^ithin  the  urethra. 
They  arc*  found  also  u]K>n  the  scrotum,  and  fre(iuently  around  the  anus. 
They  are,  when  numerous,  bathed  in  a  fetid,  puriform  secretion,  and 
may  grow  large  enough  within  the  prejuice  to  cause  phimosis.  They 
occur  uix>n  young  children,  and  are  found  in  their  greatest  luxuriance 


*  DeiUsche  Zeitschr,/.  Chir.,  1900,  Iv,  320.  »  "Morrow's  System,"  1893,  i,  58. 
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rliitPf^ts-    ilisfliai'g4*s  n«i1   iiuiTssurily  vcucrt^a!   in  any  snisc.      Inijilanla- 
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coinlyloituihi  by  (Ik^  ty jural  llat  apj^earanrr  of  the  svphilitic  lesinii.s  mid 
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aecompaiijiTig  s_pii  proms  oi  tJie  tIlSi?a.^^^ 

Fruiii  t'omiiieueing  cpithelioiiia  the  diagnosis  may  \h'  extremely  tlif- 
fieult  if  the  liase  is  a  little  dense.  When  in  douht  examine  a  snijiping 
nnder  the  mierosciiix-j  and  if  it  apj^ears  heuigii,  treat  it  as  s^ueli,  but 
remove  it  in  anv  ease.  If  it  reenr,  ami  the  jiatient  is  over  fifty,  it  is 
safest  to  exseet  it  as  though  it  were  e]Utlielionnituns^  whatever  the  find- 
ings of  the  i^athohigist. 

Prognosis.— ^Tn less  ki-pt  8eni]uil*uisly  elean^  wartB  sometimes  nleer^ 
ate,  and  they  may  even  snjtiiurate,  light  np  sujipurating  Imlnies,  and 
even  cause  gangrene  id'  (he  [H'iiis.  Simple  eleanliness,  on  tlie  other  hand^ 
often  eansf>s  them  to  atrophy. 

Epitheliomatons  degeneratioii  nnay  take  plaee,  and  is  always  to  be 
feared*  Implantation  vvnrts  are  esi|ieeially  liahle  to  hy}iertrophy  and 
In^eonie  liartis. 

Treatment. — TIk^  ojjservanee  of  eleauliness  alone  often  causes  vege- 
tations lo  shrink  uj"  and  di^a]tpear.  In  any  ease  this  is  the  first  essen- 
tiid  to  the  sneeess  of  any  eonrse.  In  ease  vegetations  are  eomj»lieaU*d 
hy  lialanitis,  treatnnait  of  the  latter  will  often  at  the  same  time  trinmph 
over  the  warts. 

The  most  vahial^le  loeal  applieation  is  a  10-jK^r-eent  mixtnre  of  .^di- 
eylie  aeicl  in  aet*tie  arid,*  This  forms  a  ehalk-and-water  mixture  r»f 
whieh  tlie  moist  ehalk  is  smeared  over  tlie  warts.  One  or  two  applica- 
tions cause  the  growths  to  wither  away  and  dri>])  oil.  Relapse  d(H?s  not 
sa^m  to  oe(*ur  after  tins  treatment.  If  they  jx^rsist,  however,  or  con- 
stitute the  main  disease,  all  the  jieilunculated  growths  may  be  removed 
with  enrved  seiss(u*s,  and  the  8urfn*T  from  whieli  they  grow  cauterized 
with  nitrie  aeid  or  any  other  eseharotic.  The  Hat  growths  may  be  dis- 
posed of  hy  the  applieati(»n  of  nitrie  acid,  at  intervals,  until  the  baist* 
fnuH  wliich  tln-y  spring  has  K'en  destroyed.  The  X-ray  and  radium 
are  eiiicacioiis  for  ohstinate  eases. 

Meanwhile  attention  to  the  general  healtli^  cleanliness,  and  local 
dusting  with  ealomel  is  the  pniper  course.  This  i>lan,  so  ettieaeions  in 
treating  ef>ndyl(nuatu  and  mucous  patches  ahmit  the  anus,  is  particularly 
a|>plieable  if  tlie  vegetations  are  surrounde*!  hy  an  excess  of  moisture. 

Horns. —  lT*trny  growths  may  spriiig  from  the  glans  or  the  in- 
tegument. They  iK^gin  as  warts  and  are  very  prone  to  epuhelionmtous 
change.     Brinton,-  of  Philadelphia,  has  dewcrihed  a  curious  case  and 


*  Not  glacial. 


^Med,Nm»,  1887,  K,  141. 
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collectod  others  from  the  literature.     Baldwin  ^  and  Briiee  (^lark  -  men- 
tion  others. 

Benign  Tumors  of  the  Erectile  Bodies 

The  benign  tumors  of  the  erectile  bodies  of  the  penis  are  four :  cir- 
cumscribed fibrosis,  encliondroma,  osteoma,  and  calcification.  The  first 
is  comparatively  rare,  the  others  extremely  so. 

Circumscribed  Fibrosis. — I  have  come  to  prefer  this  name  for 
the  malady  heretofore  usually  known  as  chronic  circumscribed  inflam- 
mation of  the  corpora  cavernosa,  for  the  condition  is  a  fibrosis,  not  an 
inflanmiation,  and  though  it  usually  affects  only  the  corpora  cavernosa, 
the  corpus  8i)ongiosum  as  well  is  sometimes  involved. 

The  malady  is  gouty  in  origin,  comparable  to  Dupuytren's  contrac- 
tion of  the  palmar  fascia.  It  usually  apjjears  l)etween  the  ages  of  thirty- 
five  and  fifty. 

Pathology. — The  growth  occurs  in  the  sheath  of  the  erectile  body. 
It  is  a  fibrosis  which  may  show  patches  of  enchondroma  (Tuffier  and 
Clande^). 

Symptoms. — The  affection  comes  on  insidiously,  without  apparent 
cause,  although  the  patient  sometimes  ascribes  it  to  local  injury.  The 
first  symptom  is  a  bending  or  a  slight  pain  at  a  certain  point  in  the  penis 
when  the  organ  is  erect.  Examination  detects  a  hard,  flattened  mass 
\vith  sharply  defined  margins,  occupying  the  substance  of  one  or  both 
corpora  cavernosa  near  the  surface,  and  feeling  like  cartilage — elastic, 
springy,  not  as  bony  as  a  calcareous  plate.  The  corjnis  spongiosum 
rarely  participates  in  the  disease.  The  penis  l)ends  during  erection  at 
the  affected  point,  and  along  the  edge  of  the  hardness  a  little  pain  is  ex- 
perienced. This  indurated  mass,  which  is  usually  irregularly  oval  in 
shai)e  (often  w^itli  a  i)rojecting  line  of  hardness  toward  the  root  of  the 
penis),  may  remain  stationary  for  an  indefinite  period;  or  it  may 
progress  slowly  backward  or  forw^ard,  sometimes  retaining  its  size  and 
shape,  sometimes  growing  larger,  sometimes  smaller. 

A  slight  tenderness  is  perhaps  felt  along  the  line  of  advancing  in- 
duration, and  moderate  uneasiness  is  usually  produced  by  pressing  the 
induration  l)etween  the  fingers  or  by  erection.  The  seat  of  election  is 
the  dorsum  of  the  ])enis  forw^ard,  the  patch  spreading  equally  around 
each  corpus  cavernosum.  Sometimes  a  single  patch  is  found  laterally  in 
one  corpus  cavernosum,  not  reaching  the  dorsum,  and  there  l>eing  no 
companion  on  the  other  side. 

Prognosis — Tlie  prognosis  is  negatively  good  in  that  the  fibrous  mass 
never  ulcerates  or  degonorates  into  anything  malignant,  may  get  spon- 

»  Med.  News,  1887,  li,   449.  '  Lancet,  1894,  i,  219. 

^  Guyon's  AnnaleSj  July,  1885.  • 
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Ijinrniisly  Ik-Hit,  vxvn  [Missiblv   uolK  or  TTiuy,  and  sonietimLvs  iIik'n 
vrluji  l>!uvkvv;iril  iiulil   it  *^eUs  sn  low  <l<nvH  t<iWHrcl  tlic^  nnyt  uf  IIk'  j^eius 
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gernHiKiy  iiitertfres  vviili  npngiu  erection,  1  have 
sf'f^ii  iii(*ri*  llijiii  *HK>  ]mlieiit  wln\  at  one  time  l>eing  tleliarred  from  sexual 
i lilt' reuu rise,  liiis  liv  a  shifliii^^  of  the  ]»osilioii  of  the  iiiiluratiuu  agiiiu 
U'euiiie  |x>teiit.  I  liave  met  ime  ]it'rsnn  with  a  dishnet  plaque  of  some 
size,  of  wliieli  lie  lnt<!  im  laiowle<lgt>  whnrt'ver  until  I  ealle<l  his  attention 
to  it.  The  ilistinefion  ht^vvei*!!  lihroma  lUii!  enrhoiulrfinia  ean  only 
he  mncle  patholugieally ;  clinieally  it  is  unimportant.  The  tendency  t4» 
ossitieation  manifests  itself  so  rarely  that  it  is  a  negligible  ijiiantity. 

Treatment. — An  efTeefive  treatment  of  tliis  singular  malady  is  yet 
to  he  diseovennh     Thus  far  time  only  has  seemed  to  help  it, 

Tliitjsinamin,  antisi-lerttsiii  injeetions,  lilisters,  olente  of  inercury, 
tinetnre  of  iinlin,  the  iodids,  ami  eleetndysisj  have  uniformly  failed. 
Perhaps  alkaline  or  antigouty  remedies  may  have  some  tenefieial  effect. 
I  always  try  tliem,  and  have  thouijht  tliey  eneouraged  resolution  in  some 
eases.  Yet  in  others  they  art^  al>solutely  ineffieaeious.  Kxeision  only 
rejilaees  the  fibrosis  by  sear  tissue- 
Calcification  and  Ossiflcation.— Poth  of  these  eonditions  are 
usuallv,  iiruhablv  ahvavs,  sccninhirv  to  tibrosis,  or  eufdiondrosis  of  the 
ereetile  Wiies,  (Jaleiiieatifm  of  small  patehes  is  quite  rare,  ossification 
is  even  miu*e  unusual  Cases  of  this  hitter  eondition  have  Iwen  reported 
by  von  Lenhossek/  Demarquay,^  Porter,^  Jaeobson/  and  (/betwrKid/' 
In  Chetwcw>d's  speeinien  certain  s|)ots  were  simply  fibrous,  others  were 
eartihiginrjus,  while  tlje  bulk  (tf  flie  ^rowtli  Avas  true  hone.  To  compare 
penile  osteoma  with  tlie  bony  <levelopment  normal  in  the  penes  of  cer- 
tain monkeys  is  scarcely  logical. 

Prognosis. — Caleifitnititm  or  ossifieatioD  may  cease  after  more  or  less 
of  each  corpus  caverimsum  has  suffered,  or  it  may  involve  the  whole 
organ  pretty  generally.  Sexual  interctuirse  niay  be  seriously  interfered 
witii,  if  not  prr^veuted  altogethf^r. 

Treatment.-^ MiHlivine  holds  out  im  liojie  to  the  sufferer.  If  the  dis- 
ease lias  come  t^i  a  standstill  and  the  dejmsit  is  anix^rficial  and  small,  it 
may  l>e  reuiovet!  with  the  kiiife~an  o|>eration  which  has  been  |)er- 
formed  with  sikm-oss  Ity  Regnoli,  MacClellan,  and  others. 


ilALUJNANT  Neoplasms  of  the  Penis 

The  primary  nialiij:nant  new  grow^ths  of  the  penis  are  sarcoma  ani 
cpiihdiomu.  The  former  is  very  rare.  It  arises  from  the  ertvtih^ 
bodies,  usually  the  corfHira  cavernosa.     The  latter,  much  more  common, 


^  Virchow*a  Archiv,  1874,  Ix.  i.  ^Op.  cU,,  p.  354. 

»  A^.  Y.  Med.  Record,  IKH2,  270.  *  Op.  cU.,  p.  683* 

*Jour,  of  Cut,  and  Gen.'Urin,  Dw.,  1899,  xvii,  231. 
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l>egins  on  the  glans,  on  the  prepiircj  or  in  tlit*  urethra.     Epitlielionia  of 
the  uretbra  is  con.sitlered  with  tlie  other  diseasi^s  <jf  that  canaL 

Set^ondiirv  new  growths  present  no  jK^eiiliar  features.  Tiiey  either 
fonii  part  of  a  diBsmninated  eareinosiB  or  are  mere  extensions  of  the 
tvimor  from  an  adjoining  ntgion,  nsually  the  serotnm* 

Sarcoma.  —  With  or  witliout  pre v ions  traiitna  a  tnnior  apix^ars  in 
one  of  the  erectile  h4>die8.  Tlie  fact  that  it  is  a  distinct  Inmp  and  not 
a  flat  indurated  pateh  readily  distinguishes  it  from  the  benign  tnniors 
of  these  strnetnres.  Moreover,  sarcoma  nsnally  apjx^ars  in  early  num- 
ho43d  and  develops  with  charaeteristie  rapidity  and  early  involvement 
of  the  inguinal  glands.  Exeeptionally,  however,  it  grows  slowly  and 
the  glandular  involvement  CH^eurs  late.  Of  the  13  cases  recorded  by 
Jaeobson  ^  some  arose  from  the  erectile  tissue^  some  from  the  fibrous 
sheath,  and  one — a  melanotic  sarcoma — ajiparently  originated  in  tlie 
urethral  nnicous  membrane.  The  earlier  eases  were  repiirted  as  tibroma 
or  carcinoma.  As  the  tumor  grows  it  causes  priapism  by  occluding  the 
cavernous  spaces,  and 
may  also  oeclmle  tlie 
nretbra    ami    so  cause  // 

retentiLm      of      nrine*  t 

Early    amputation    of       C  -^ 
the  penis  is  the  only 
irraiment.     The  prog- 
nogi's    is    a  b  s  o  1  u  t  e  1  y 
had. 

Epithelioma.— 
Epithelioma  of  the 
penis  (Fig.  132)  be- 
gins on  the  prepuce 
or  glans,  both  of 
which  are  usually  in- 
volved wlien  the  pa- 
tient presents  himself 
for  examination. 

Etiology. — Though 
Freyer  -  ha;^  rep  >r ted 
a  ease  in  a  yontli  of 
seventeen,  and  Kanf- 
mann  places  (t  jjcr  cent 
of  the  cases  in  the  third  decade,  here,  as  elsewhere,  epithelioma  is  usually 
a  disease  of  later  life.  One  case  (!evelo|>ed  in  the  scar  of  a  horse-hite, 
others  have  arisen  from  the  scars  left  hy  venereal  sores,  a  few  from  ure- 


i^>; 


i^^^- 


Fia.  1.12,— Epithelioma  op  the  PcKia  (Wyeth), 


*  Op,  ciL,  p.  738. 
40 


^BriL  Med,  Jour,,  1891,  i,  1173» 
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tlira]  iistiila  ;  liut  warts  and  clirouif  Imlaiiitis  arc  the  most  fruitful  sonrcen 
of  epitlielioina,  tlie  ff^riiier  e.si>eeia!ly  if  neglectetl  and  allowetl  to  reuiaiu 
foul  and  moist.  Imletnl,  2^,^  out  of  IM\  cases  collected  by  Kaufmann  l>egan 
m  apparently  lienigu  warts.  FinallVj  pliimosi.s  is  a  marked  predisixising 
cause  of  ppitbeliouia.  By  retention  of  the  smegma  and  urine  it  predis- 
poses the  patient  to  balanitis,  vegetations,  and  fissure^s  of  the  foreskin, 
and  these  processes  once  set  np  arc  kept  concealed  and  constantly  bathed 
in  an  aorid  and  irritatiTig  fluid,  Demarquay  noted  phimosis  in  42  out  of 
5U  eases,  ami  it  is  chiimed  tliat  the  cireuniciscd  Jew  is  exempt  from  pe* 
nile  epithelioma.  The  question  of  inoculation  from  the  cervix  nteri  is 
agitated  from  time  to  time,  bnt  the  extreme  rarity  of  the  cases  adduced 
indicates  that  they  represent  nothing  more  than  a  curious  coincidence. 

Sfrnptoms  amd  Course* — Although  epithelioma  of  the  penis  is  not 
often  seen  until  well  nnder  way  and  absolutely  characteristic,  the  vari- 
ous aspects  under  wbieli  it  first  presents  itself  must  he  appreciated  in 
order  that  intelligent  radical  treatment  may  he  resorted  to  early. 

In  about  5  out  of  (J  cases  the  disease  begins  as  a  w^art  situated  on  the 
glans  or  on  the  inner  surface  of  the  pre])uce*  This  wart  is  intractable 
to  ordinary  metliods  of  treatment,  and  recurs  if  cut  or  burned  away. 
As  it  grows  it  assumes  a  lubulatcd,  cauliflower  appearance,  and  soon 
begins  to  ulcerate  in  places,  and  to  exude  the  characteristic  foul  icliorom 
discharge.  Then  the  base  gradually  takes  on  the  bard  induration  of  the 
epitheliomatous  ulcer  with  everted  edges.  By  this  tiriie  tiie  inguinal 
glands  are  probably  involved  and  may  be  felt  as  shotty  snbentaneous 
nodules  in  either  groin,  (For  the  lyniiihatics  of  the  j^nis  so  anastomose 
that  a  so-called  crnssed  bubo — the  sore  on  the  one  side  of  the  fK'nis  and 
the  hubo  in  the  opposite  groin — occurs  not  infreqnently.) 

Mtvre  rarely  epitlielioma  begins  as  a  raw  s}M>t  or  an  indolent  ulcer, 
and  still  more  rart^ly  it  ajqiears  first  as  a  sulicutaneons  nodule  or  pimple 
or  as  a  j>ateh  of  leukoplakia. 

In  whatever  way  the  disease  begins,  it  comes  after  a  time  to  the 
frankly  cancerous  stage.  The  uhi^r  advances,  inv<dviug  all  the  tissues 
in  its  path;  the  discbarge  is  thin,  saniouB,  fetid;  the  nicer  deep,  irregu- 
lar, unhealthy,  its  edges  bard,  livid,  and  everted.  At  the  same  time 
the  exul>erant  warty  growth  progresses,  either  of  iliese  conditions 
predominating  to  make  the  case  clinically  a  warty  or  an  ulcerative 
lesion. 

The  inguinal  glands  now  iH^come  prominent  and  partake  of  the  py- 
ogenic as  well  as  of  the  cancerous  infection,  so  tliat  they  become  matted 
tugetherj  and  njay  even  suppurate  and  jtroduce  an  epitheliomatous  nicer 
in  the  groin. 

Locally,  the  grow^th  may  spread  over  quite  a  large  superficial  area 
without  involving  tlie  corpora  cavernosa,  Avhose  sheaths  stoutly  re^sist 
invasion,  wiiile  it  has  frequently  bc*en  noted  that^  though  the  entire  glans 
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may  be  involved  in  the  disease,  the  corpus  spongiosum  is  usually  spared 
and  urination  is  unimpeded.  If,  however,  the  canal  does  become  ob- 
structed, the  urine  usually  manages  to  find  its  way  through  one  or  more 
fistulous  openings  in  the  floor  of  the  urethra. 

Yet  when  the  penis  is  amputated  unsuspected  malignant  nodules  are 
often  discovered  scattered  along  the  corpora  cavernosa. 

Lancinating  pain  is  a  prominent  symptom  only  late  in  the  disease. 
The  chief  inconveniences  to  the  patient  in  the  earlier  stages  are  the 
presence  of  the  growth,  the  foul  discharge,  and  the  tendency  to  annoy- 
ing hemorrhage  after  the  slightest  abrasion.  As  the  disease  advances 
the  strength  of  the  patient  fails.  The  tumor  spreads  up  over  the  penis 
to  the  pubes,  abdomen,  and  thighs,  joining  the  ulcerated  inguinal  glands 
and  extending  down  over  the  scrotum  to  the  perineum,  anus,  and  but- 
tocks, until,  finally,  the  patient  dies  of  sepsis,  cachexia,  or  hemorrhage. 
Curiously  enough,  lymphatic  infection  seems  to  stop  for  a  long  while  at 
the  inguinal  glands,  so  that  visceral  metastases  are  exceptional. 

Diagnosis. — The  diseases  which  may  be  confused  with  epithelioma 
of  the  penis  are  warts,  chancre,  chancroid,  tubercular  ulcers,  and  ulcers 
from  chronic  balanoposthitis. 

As  we  have  seen,  the  appearance  of  epithelioma  is  characteristic 
enough  after  its  base  has  become  indurated  and  the  infection  has  begun 
to  spread  to  the  inguinal  glands ;  but  it  is  of  the  greatest  importance  that 
the  diagnosis  be  made  before  that  time,  while  the  disease  is  yet  emi- 
nently curable.  To  this  end  all  growths  or  ulcers  that  prove  intractable 
should  be  regarded  with  suspicion,  and  if  that  suspicion  is  confirmed  by 
microscopical  examination  of  a  snipping  from  the  diseased  tissue,  im- 
mediate operation  should  be  insisted  upon. 

Progpiosis. — Before  the  inguinal  glands  become  involved  the  prog- 
nosis is  good.  Afterwards  it  is  bad,  yet  not  absolutely  so,  for  cures  are 
reported  in  cases  where  unmistakable  gland  involvement  had  occurred. 
Thus  Kiittner  ^  found  a  mortality  of  only  40.5  per  cent  in  58  cases  re- 
ported from  three  to  twenty-nine  years  after  operation.  Indeed,  in  a 
few  cases,  slight  glandular  enlargements  have  been  known  to  disappear 
permanently  upon  removal  of  the  original  focus  of  infection,  as  though 
the  adenitis  were  purely  inflammatory. 

The  glands  can  and  should  be  removed  with  the  tumor,  yet,  in  spite 
of  the  fact  that  infection  is  slow  to  pass  them,  the  situation  of  these 
organs  about  the  saphenous  opening  in  the  fascia  lata,  in  close  prox- 
imity to  the  great  vessels,  and  the  accompanying  simple  inflammation 
that  usually  mats  the  glands  to  one  another  and  to  the  vessels  themselves, 
render  their  removal  an  extremely  delicate  task  and  one  of  whose  thor- 
oughness the  surgeon  cannot  always  feel  assured. 

»  St.  Louis  Courier  of  Medicine,  1899,  xxi,  72. 
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Treatment, — If  the*  g:rowth  Imi'  sf'on  l>ofv>re  indunition  lias  occiirre 
it  may  usually  Iml^  reniovcd  by  c-imniiei.sioii  if  oii  the  ]irc]niee,  or  by 
thoroirgh  cauterizatiim  if  inxm  the  glans.  Patches  of  leukoplakia  iiixjn 
the  glaiH  pctiis  or  tlie  foreskin  shoiihl  l>e  promptly  destroyed  by  knife 
or  theriHoeaiilery.  The  patient  should,  however,  Ik?  warned  of  the  dan- 
gt^r  of  reeiirrenee,  and  shoidd  this  appear,  or  should  there  be  already 
soine  itidn ration  ahont  the  base  of  tlie  tninor,  the  ixj^nis  must  be  am- 
putatecJ  belli lul  the  eorona,  and  the  inguiual  glau<k  of  both  aides  ex- 
tirpated, whetlnn'  they  are  palpably  enlarged  or  not,  for  the  micro8c«pie 
has  repeatedly  shown  these  glancls  to  lie  the  seat  of  malignant  deposits 
though  their  gross  appearance  was  quite  normal. 

If  tht'  glans  is  extensively  involved,  the  penis  must  be  amputated 
elose  up  to  the  pnbes,  or  else  extirpated  entirely.  Jacobson  claims  that 
simnltaneons  castration  adds  to  the  eoniffirt  of  these  patients^  though 
most  men  refuse  to  part  with  their  testicles  even  when  their  function  haa 
thus  ceased. 

Evt^u  though  tlic  disease  has  progressed  still  further,  the  ingenious 
surgeon  will  devise  some  irregular  |)lastie  operation  which  can  be  com- 
bined with  eouifilcte  extirpation  to  suit  the  exigencies  nf  the  case.  The 
hope  of  cure  may  \m  slight  indeed,  but  by  vigorously  attacking  every 
outburst  of  the  disease  the  surgeon  may  hope  to  prolong  life  for  mouths 
or  years  and  to  render  the  sntferer  at  least  fairly  comfortable  during 
that  {wriod.  The  various  escbarotics,  the  actual  cautery,  fjcrmanganate 
of  pc»tash  and  peroxid  of  hydrogen  are  of  no  small  service  in  this  ter- 
minal stage  of  the  disease.  Occasionally  an  actual  cure  nuiy  even  be  oli- 
taiueil,  as  in  Taylor^s  case  of  remow^l  of  an  epithelioma  which  had 
existed  for  six  years.  The  patient  died  of  inteiTurrent  disease  ten  years 
after  the  operation,  having  shown  no  recurrence. 
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CHAPTER   LXVI 
CHANCROID 


Custom  in  America  has  adopted  the  name  "  chancroid  "  (originated 
by  Clerc)  for  that  form  of  contagious  venereal  ulcer  which  is  not  ac- 
companied by  constitutional  syphilitic  infection.  Chancroid  (or  soft 
chancre)  and  hard  chancre  are  no  more  akin  than  measles  and  leprosy ; 
and  it  is  unfortunate  that  the  ancient  confusion  of  the  local  and  the  gen- 
eral infection  has  left  us  this  legacy  of  misleading  terms ;  but  it  is  now 
too  late  to  change  them. 

DEFINITION 

Chancroid  is  a  specific,  local,  contagious,  autoinfectious  venereal  vlcer. 

It  is  specific  in  that  it  is  caused  by  a  specific  microorganism,  the 
streptobacillus  of  Ducrey.^ 

This  bacillus  is  dumb-bell  shaped, 
thick  and  rounded  or  square  at  the 
ends,  constricted  in  the  middle.  It 
varies  in  length  from  1.5  to  2  /*.  It 
groups  in  parallel  chains,  and  occurs 
both  inside  and  outside  the  cells 
(Fig.  133).  It  stains  readily  with 
tlie  ordinary  dyes  ( methyl ene-blue, 
or  violet,  or  fuchsin),  and  is  decolor- 
ized by  the  Gram  stain. 

For  many  years  after  its  discov- 
ery in  1889,  in  spite  of  the  con- 
firmatory observations  of  Unna,  Kret- 
ling,  Dubreulh,  and  Lasnet,  etc.,  and 
in  face  of  the  manifestly  specific  character  of  chancroid,  the  path- 
ogenic action  of  the  streptobacillus  was  doubted  until  proven  by  the 
culture  and  inoculation  experiments  of  Istamanoff  and  Askpianz,^  Lin- 
coln Davis,^  Lahcret,'*  and  Tomasczewski.*^    But  chancroid  is  peculiarly 

^  Riforma  medica,  1889,  vol.  v,  p.  98. 
'  Jahresbericht  d.  Path. — Microorg,,  1898,  vol.  xiv. 
'  Jour,  of  Med.  Research^  1904,  vol.  ix,  p.  401. 
■JBu//.  rn^d.,  1898,  vol.  xii,  p.  1051. 
» ZeiUchr.f.  Hygiene  u.  Infect.,  1903,  vol.  xiil,  p.  327. 
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Fia.  133. — Streptobaciixus  of  Ducrey. 
(Lincoln  Davis.) 
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lial>le  tf>  inixerl  inff^tion.  A  sirirar  fakeri  from  the  siirfaep  of  the  iil«?er 
iiHually  shows  nil  men  jus  pyogenic  and  other  bacteria,  and  few  if  anv  of 
the  pathogenic  bacilli.  Hence  snch  a  smear  cannot  be  dei>ended  upon 
for  diagnosis, 

Chanrroid  is  a  local  lesion,  causing  no  systemic  infection  or  reaction. 
II  u,  thercftjrc,  imieiinitely  aufoinovulable.  Indeed^  the  marked  tend- 
ency to  autoimjculation  is  one  of  the  most  striking  clinical  character- 
istics of  the  nk*er.  That  it  confers  no  immumti/  whatever  was  amply 
proven  l)y  the  disciples  of  syphilization.  Lindcmann^  for  example,  in* 
oculated  himself  2,700  times  with  chancroidal  pus  in  the  vain  ho|)e  of 
immnnizing  liimself  against  syphilis,  Bnt  a  local  and  temporary  im- 
munity dm^s  exist;  for  after  raany  inrx!nlations  a  given  region  Ix-comes 
immune,  though  the  virus  will  still  take  on  other  parts  of  the  body,  and 
after  several  months'  re.sjjite  the  first  region  loses  its  inmiunity.  Clin- 
ically, however,  such  imnujnity  has  no  signiticimce. 

Finally,  ehanrroid  is  a  rontagious  venereal  ulcer.  Of  tlie  three  dis- 
tinct venereal  diseases,  gonorrhea,  chancroid,  and  syphilis,  gonorrhea  is, 
strictly  speaking,  the  most  venereal,  being  scarcely  ever  acquired  except 
in  sexual  intercourse.  Chancroid,  though  more  virulent,  is  less  ve- 
nereal, since  it  recognizes  many  metliods  of  infection  other  than  sexual 
congress  J  while  syphilis  is  the  least  virulent  and  the  least  venereaL 
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In  the  clinic,  chancroids  outnumber  true  chancres  three  or  four 
one.  In  private  practice  the  preponderance  is  reversed,  and  we  see 
five,  or  even  ten,  chancres  to  one  chancroid.  The  reas^m  for  this  is  two- 
fold. In  the  first  place,  chancroid  can  never  make  headway  among 
eleanVy  persons,  for  it  is  so  foul  and  disgusting  tliat  no  decent  citizen 
infected  with  it  would  attempt  sexual  intercourse  until  it  is  cured,  and 
half  a  cure — such  as  so  commonly  conceals  the  infectiousness  of  syphilis  ■ 
and  gonorrhea — is  here  inifK^ssible.  In  the  seeond  place,  in  most  in- 
stances, a  little  soa])  and  water  at  ttie  time  of  exposure  is  an  absolute 
safeguard  against  it;  so  that  it  flourishes  only  where  soap  and  water 
are  not  esteemed. 


METHODS   OF  CONTAGION 

Ifot  once  in  a  thousand  cases  does  one  see  a  chancroid  except  about  the 
genitals*  This  is  as  much  as  to  say  that  it  is  practically  always  acquired 
by  sexual  contact.  Although  many  cases  of  mediate  contagion  have 
been  reported  (the  vims  Unng  usually  conveyed  by  the  hand ),  such  cases 
are  pro|>ortionately  extremely  rare.  Indeed,  chancroid  will  not  '"  take  " 
upon  the  integument  unless  it  is  abraded.    CuUerier's  experiments  show 
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that  this  must  oftentimes  be  true  of  the  vagina  as  well.  In  two  cases  he 
deposited  pus  from  a  chancroidal  bubo  in  a  clean  vagina,  and  let  it  re- 
main there  between  half  an  hour  and  an  hour.  Then  some  of  the  vaginal 
secretion  was  collected  and  inoculated  upon  the  thigh,  after  which  the 
vagina  was  thoroughly  cleansed.  In  both  instances  typical  chancroids 
developed  on  the  thigh  while  the  vagina  remained  clean. 

Hence,  be  it  noted,  a  woman  may  convey  chancroid  from  one  man 
to  another  without  herself  becoming  infected. 

Yet  autoinoculation  of  chancroid  upon  the  healthy  skin  or  mucous 
membrane  lying  in  contact  with  it  is  extremely  common.  But  it  takes 
many  hours  of  intimate  contact  to  eflFect  the  inoculation. 


SITUATION   AND    NUMBER 

Chancroids  upon  the  male  genitals  are  most  common  in  the  coronary 
sulcus,  especially  in  the  little  pocket  on  each  side  of  the  frenum.  Per- 
sons with  long  foreskins  may  be  inoculated  anywhere  within  the  pre- 
putial cavity,  though  urethral  chancroid  is  extremely  rare. 

In  women  the  sores  usually  occur  about  the  introitus,  rarely 
higher  up. 

From  these  regions  the  ulcers  may  spread  by  contact  or  by  direct 
extension  over  external  genitals,  anus,  thighs,  abdomen,  and  even  far- 
ther afield. 

Chancroid  commonly  begins  as  a  single  ulcer ;  but  no  sooner  has  this 
appeared  than  secondary  ulcerations  begin,  so  that  by  the  time  the 
physician  is  consulted  several  sores  are  usually  present. 
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Incubation. — While  Bumstead  affirmed  that  chancroid  has  no  period 
of  inoculation  in  the  sense  that  the  pathological  process  begins  from  the 
moment  of  infection,  it  is,  nevertheless,  true  that,  clinically,  the  disease 
has  an  incubation  period  varying  from  one  to  ten  days,  usually  three  to 
five.  When  the  incubation  is  protracted,  this  is  probably  due  to  the  fact 
that  the  virus  is  retained  some  days  within  the  prepuce  (or  vagina)  be- 
fore inoculation  occurs. 

Onset. — The  symptoms  of  chancroid  are  best  observed  by  studying 
the  course  of  the  artificial  ulcer  produced  by  inoculation.  Within  twen- 
ty-four hours  after  such  an  inoculation  a  reddish  blush  surrounds  the 
puncture.  This  soon  changes  to  an  inflamed  areola  which,  in  the  third 
day  (rarely  sooner  or  later),  becomes  a  pustule.  This  extends  quite 
rapidly,  and  within  a  few  days  breaks  and  becomes  a  characteristic 
chancroidal  ulcer  (Fig.  134). 


everteci  The  ulcer  is  usu- 
ally  rather  deep.  Its  base 
is  irrogiilar,  grayish  yel- 
Irjw,  aud  covered  by  a  pnl- 
taeeous  false  membrane. 
It  h  surrounded  by  a  non- 
indorated,  inflammatory 
areola.  The  secretion  is 
aim  IK  hint  and  purulent.  It 
1  vl  (x^  1 1 H  rea  d  i  1  y ,  T  h  ough 
usually  painless,  when 
very  active  or  phagedenic  it 
may  be  intensely  painful* 

Course.  —  If  untreated 
and  uneoinidicated  the 
ulcer  iueiTases  in  size  for 
a  week  or  two.  Then,  hav- 
ing attained  a  diameter  of 
alwmt  1  em*,  it  remains 
stationary  for  about  two 
weeks,  and  then  gradnally 
heals  by  cicatrization  from 
the  edge^  toward  the  cen- 
ter. So  rarely,  however,  is  tlie  ulcer  b<*th  uncomplicated  aud  untreated 
that  the  stage  of  spontaneous  healing  in  not  aeen  in  the  clinic. 

COMPLICATIONS 

The  common  complications  of  chancroid  are  mixed  infection  with 
syphilis  (mixed  sore),  mixed  iufii-liou  with  jiyogeuic  microbes  (inflamed 
chancroi<l),  destruction  of  the  freuuiu,  jihimosis^  gangrene  and  phage- 
dena, halauopusthitis  and  venereal  warts,  lyniphaugitis,  adenitis  (bulw^). 

Tlie  Mixed  Sore,— jSVj  lony  as  your  imtient  /las'  chancroid  you 
may  never  be  sure  ihai  he  has  uol  chancre.  This  rule  is  without  ex- 
ception* Its  details  and  explanation^  the  necessary  insistence  upon  the 
fact  that  a  chancroid  uuiy  readily  conceal  a  chancre  from  the  most  ex- 
perienced eye,  as  well  as  that  other  often-forgotten  fact  that,  when  the 
etmncroid  refuses  to  heal,  it  may  \ye  l>ecau9e  of  complicating  gumma — 
these  matt<*rs  am  di^eusserl  elsewliore  (p.  71  S>), 

The  Inflamed  Chancroid.— While  every  chancroid  is  more  or 
less  irritated  by  its  own  secretions  aud  contarainated  by  ordinary  pyo- 


FiQ.  134. — Cm  AN  CHOI  IKS  or  PiiEPircK,  Phi-^putial  Frb- 
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genie  microbes^  the  resulting  inflammation  is  often  insignificant  unless 
due  to  friction — e.  g.,  when  the  sore  is  on  the  edge  of  a  long  prepuce 
and  subject  to  friction  by  the  patient's  clothes,  or  unless  there  is  phi- 
mosis. 

The  chancroid  at  the  preputial  orifice  is  usually  an  interminable 
while  getting  well.  The  friction  of  shirt  and  drawers,  or  even  the  rub- 
bing of  the  softest  dressing,  so  irritates  the  sore  that,  though  it  may 
lose  all  its  chancroidal  characteristics  and  become  a  simple,  sluggish 
abrasion,  it  lingers  on  week  after  week,  taxing  to  the  utmost  the  victim's 
patience  and  the  physician's  skill. 

Chancroid  underneath  a  long  prepuce,  however  loose,  usually  ex- 
cites so  acute  a  cellulitis  in  the  connective  tissue  of  the  foreskin  as  to 
cause  inflammatory  phimosis.  This  retains  the  secretions  of  the  chan- 
croid, which,  bathed  in  this  irritating  pus  and  protected  from  effective 
treatment,  promptly  invades  both  glans  and  prepuce,  and  instead  of  heal- 
ing tends  rather  to  eat  its  way  through  the  glans  penis  into  the  urethra 
or  through  the  foreskin,  at  the  same  time  setting  up  an  intense  inflam- 
mation, which  may  terminate  in  abscess,  erysipelas,  or  gangrene.  If  the 
prepuce  is  retracted  in  a  desperate  effort  to  get  at  the  suppurating 
cavity,  paraphimosis  complicates  matters. 

Destruction  of  the  Frenum. — One  of  the  commonest  complica- 
tions of  chancroid  is  destruction  of  the  preputial  frenum.  Indeed,  the 
scar  of  this  lesion  may  in  after  years  prove  most  valuable  in  distinguish- 
ing chancroid  from  true  chancre. 

The  frenum  is  destroyed  in  the  following  manner:  a  chancroid  ap- 
pears in  the  sulcus  at  one  or  both  sides  of  the  frenum ;  as  it  enlarges  it 
eats  a  hole  in  the  frenum,  leaving  a  narrow  string,  which  soon  gives  way 
as  well. 

The  more  widespread  destruction  of  tissue  that  results  from  inflam- 
mation or  pliagedena  requires  no  special  mention. 

Gangrene  and  Phagedena.— The  terrible  phagedena  which,  until 
the  era  of  antisepsis,  was  an  imminent  possibility  for  every  case  of 
chancroids,  has  almost  passed  into  oblivion  with  hospital  gangrene 
and  such  ancient  horrors.  One  can  no  longer  imagine  such  a  case 
as  Ricord  treated  for  several  years,  and  which,  commencing  as  a 
chancroidal  bubo  fourteen  years  before,  was  still  an  open  ulcer  at  the 
knee. 

On  the  other  hand,  gangrene  foudroyante  is  still  occasionally  en- 
countered as  the  complication  of  stricture,  or  of  chancroid.  Thus  Mar- 
tin ^  relates  and  depicts  the  case  of  a  man  who  lost  two  thirds  of  his 
penis  by  gangrene  in  thirty-six  hours.  Happily,  such  cases  are  now 
extremely  rare. 

*  Morrow's  "System,"  p.  875, 
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Lymplia^gitis. — Acute  inflainiiiatiou  of  tlie  hiiiphatics  nintiii 
ali«ii*,^  th(*  /lorsiiHi  ami  wides  of  tlie  jieois  towttnl  the  inguinal  gland.-^  h  & 
rare  coinpHcation,     Suiiptiration  tlierein  is  much  rarer. 

Inguinal  Adenitis*— Chaneroi J  of  the  genitals  causes  inguinal 
aileuiti.s  or  l)ul>o.  lliii^  eoin[>Heation  (X*tnirs  al>out  once  in  every  tliree 
cases.  The  bubo  when  bilateral  is  usually  more  severe  on  the  side  nixm 
which  the  sore  lies;  but,  on  aeeoimt  of  an  ahnonnal  lymphatic  .supply, 
the  glau<ls  in  the  o|)i}08ile  groin  n^ay  be  the  more  inflamed.  This  is  the 
sKK'alled  ''crossed  bubo/* 

The  chancroidal  bnl>i>  followi?  one  of  three  clinical  tyjies: 
It   may   be   a   sirople  intlaniniiitory   adenitis,    the   gknd.s   becoming 
large  and  quite  tender,  so  remaining  for  a  week  or  more,  and  then 
slowly  resolving. 

It  may  go  on  to  jieriadenitis.  The  gbmda  become  matted  together 
in  irregidar,  tender  masses  adherent  to  the  skin  and  to  the  subjacent 
tissues.  When  the  iuflammatiou  reaches  this  stage  it  often  terminates 
by  suppuratitm;  and  when  the  abscess  is  incised  or  breaksj  it  heals  in  a 
way  no  different  from  suppurations  elsewhere. 

Finally,  the  indarjimation  may  go  tlmmgh  the  same  stages  of 
adenitis^  periaticnitis,  and  suppuration;  but  when  oi)eued  it  forms  an 
ulcer  which  soon  assumes  the  aspect  of  a  chancroid,  the  pus  from  which 
is  autoinoeubible.     This  is  the  stvcaHcd  inrulrnt  huho. 

The  obvious  explanation  of  these  variations  in  virulence  is  that  the 
milder  forms  of  bubo  are  due  to  the  absorption  of  pyogenic  microbes,  and 
that  viridcnt  bubo  is  due  to  the  absorption  of  the  s|>ecitic  bacillus. 
Rut  it  has  frcipjcntly  bet^n  observed  that,  whereas  the  pus  obtained  from 
buboes  at  the  moment  of  incision  is  very  rarely  chancroidal,  it  becomes 
so  a  few  days  afterwards.^  Hence,  it  has  been  supposed  that  such 
buboes  are  infected  secondarily  with  the  chancroidal  bacillus- 
Recent  bacteriological  investigations  have  upset  this  theory,  Tomas- 
czewski  *  found  that,  although  the  microseojie  showed  nothing  in  the  pus 
from  a  freshly  incised  chancroitlal  bubo,  culture  on  blood  agar  revealed 
streptobacilli  of  very  slight  virulence,  while  in  older  lesions  the  same 
bacteria  were  found  with  renewecl  virulence. 

Now^  it  has  long  been  know^u  that  chancroidal  pns,  although  it  would 
remain  virulent  for  many  w^c*eks  if  kept  in  a  sealed  tube,  promptly  lost 
its  virulence  when  heated  to  a  temix^ratnre  of  10.^^  F.  It  is,  therefore, 
to  be  inferred  that  both  **  sim])le  • '  and  *'  virulent  "  buboes  are  due  to 
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^  Thus  Duhreuilh  (Jour,  de  m*'d.  de  Bordeaux ^  18ft3,  voL  xxiii,  p.  57S)  has  reported  an 
epiJe^mic  vA  chancrokla  f)rcHJucin|t  13*i  liuboes.  Of  these^  27  did  not  siuppurate;  43  were 
ineistHl,  the  pus  was  sterilu  t^  ciiltiir«  and  they  Itt'aliMl  rapidly;  -lil  became  viniJent, 
thougli  sterile  wlien  iuciaeil;  only  3  were  virulent  at  the  time  of  inci^on;  and  12,  which 
were  open  on  admission  to  the  hospital,  were  all  virulent. 

'  ArcLf.  Derm,  u.  Syph.^  1W4,  vol.  Ixxi,  p.  IL 
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infection  by  the  streptobacillus,  but  that  the  heat  engendered  in  the  in- 
flamed gland  is  sufficient  to  reduce  its  virulence  sometimes  to  the  point 
of  rendering  it  temporarily  innocuous;  so  that  it  only  requires  a  few 
days  of  cooling  off,  as  it  were,  in  the  open  ulceration  to  regain 'its  prim- 
itive vigor. 

DIAGNOSIS 

The  diagnosis  of  chancroid  may  be  made  by  the  microscope  (which 
gives  no  negative  assurance),  by  culture  on  blood  agar,  by  the  ancient 
and  very  trustworthy  method  of  autoinoculation,  or  by  confrontation 
(examination  of  the  person  from  whom  the  sore  was  contracted). 

To  perform  autoinoculation,  cleanse  a  spot  on  the  outer  side  of  the 
patient's  thigh  with  alcohol ;  then  with  a  clean  bistoury  or  pin  wipe  a 
little  pus  from  the  suspected  sore ;  twirl  the  point  of  the  instrument  into 
the  skin  at  the  point  to  be  inoculated  just  deep  enough  to  draw  the  most 
minute  drop  of  blood,  smear  the  spot  well  with  the  virus,  and  clap  on  a 
vaccination  shield.  A  "  take  "  is  announced  by  the  appearance  of  a 
typical  chancroid  on  the  third  day.  This  should  promptly  be  destroyed 
by  cauterization  (see  below). 

The  mere  appearance  of  a  pustule  or  an  ulcer  after  inoculation 
proves  nothing.  It  must  be  chancroidal  in  type  to  be  considered  trust- 
worthy evidence.  If,  after  inoculation,  there  is  still  some  doubt  of  the 
nature  of  the  "  take,"  its  secretions  may  be  examined  for  the  Ducrey 
bacillus  with  better  prospect  of  success  than  in  the  original  sore,  or  the 
diagnosis  may  be  confirmed  by  hetero-inoculation  (inoculation  of  an- 
other person).     Gangrenous  chancroid  is  said  not  to  be  inoculable. 

Generally  speaking,  however,  no  test  is  required  to  establish  the 
diagnosis  of  chancroid.  The  multiple,  virulent  sloughing  ulcers,  spread- 
ing by  contact  inoculation,  the  characteristic  bubo,  and  the  history  of 
very  recent  exposure  form  a  typical  clinical  picture.  Inflamed  herpes  or 
simple  ulcer  may,  however,  very  closely  simulate  beginning  chancroid. 
Moreover,  the  chancroid  may  originate  in  the  orifice  of  a  sebaceous 
gland  of  the  scrotum  or  penis  (follicular  chancroid),  and  so  be  mis- 
taken at  first  for  a  small  boil  or  an  acne  pustule.  Bullous  and  ecthyma- 
tous  forms  of  chancroid  are  extremely  rare. 

But  the  really  important  point  in  the  diagnosis  of  chancroid  is  its 
differentiation  from  true  syphilitic  chancre.  The  details  of  this  differ- 
entiation are  considered  elsewhere  (p.  719)  ;  but  it  is  not  amiss  to  re- 
peat once  again  that  no  matter  how  sure  you  may  be  that  a  given  sore  is 
a  chancroid,  you  cannot  thereby  make  a  negative  diagnosis  of  syphilis; 
for  the  same  coitus  that  transmitted  the  chancroid  may  have  transmitted 
syphilis,  the  chancre  of  which  might  not  develop  until  after  the  chan- 
croid was  cured,  or  might  develop  on  the  chancroid,  and  so  be  insignifi- 
cant as  to  escape  the  most  careful  scrutiny. 
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TREATMENT 


Abortive  Treatment* — Any  eliancrriid  not  more  tlian  three  t 
may  l>e.  cured  by  adequate  cauterization.  Chancroids  from  three  te 
seven  days  old  may  often  he  thus  almrted ;  but  if  the  sore  is  more  than  a 
week  obi  .success  is  so  rare  that  eaiitorization  should  not  be  employed; 
for  J  if  it  fails,  it  leaves  the  sore  larger  than  ever.  _ 

It  is  an  ahsohite  condition  to  success  that  every  sore  be  cauterized;  I 
not  only  those  .sores  that  have  already  deve]i>pcd,  but  also  those  that  are 
only  just  beginning  as  luinute  pustules^  or  ulcers,  but  which,  however 
sniallj  can  recontaminate  their  larger  brethren^  however  well  these  be 
cauterized.  Ilence^  n<ithing  more  futile  could  be  imagined  than  cau- 
terization of  sores  on  the  outside  of  the  frenum  so  long  as  an  inflam- 
matory phimosis  prevents  access  to  those  within  the  preputial  cavity,  or 
cauterization  of  balaaitic  chancroids  in  the  presence  of  inaccessible  ure- 
thral sores. 

The  siuiplest  method  of  cautcrizntion  is  the  following: 

1.  Wash  the  ulcer  and  surrounding  region  with  peroxid  of  hydro- 
gen and  water,  etjual  parts;  then  dry. 

2:  Auoint  the  iuunediate  ncigblwrliood  of  the  ulcer  with  vaselin  to 
keep  it  from  contact  witli  the  acids  (not  absolutely  essential)* 

3.  t*ut  several  narrow  strips  of  blotting  pajier.  With  one  of  these 
dry  the  surface  of  the  ulcer. 

4.  Dip  the  |Kiintcd  end  of  a  glass  rod  into  pure  carlx»lic  acid  and 
apply  it  over  tlie  ulcerated  surface.  If  there  is  any  excess  of  acid  run- 
uiug  over  the  edge  of  the  sore,  quickly  catch  this  with  one  of  the  strips 
of  blotting  paper.  If  there  are  several  sore^,  carbolize  them  all  before 
proceeding  further. 

The  object  of  this  step  is  not  cauivrizalion ,  hid  anesthesia.  Carbolic 
acid  will  not  destroy  the  Inicteria  in  the  tissues,  hut  will,  after  the  first 
sting,  anesthetize  the  sore.  If  the  patient  is  extrcnu^ly  sensitive  and 
nervous,  a  10-|ier-ceiit  cocain  solution  may  be  used  instead  of  the  car- 
bolic acid.     Its  action  is  no  more  effective. 

5.  After  the  mIioIc  surface  of  the  ulcer  has  l>cen  fully  whitened  by 
the  carlKilic  acid,  dry  again  with  blotting  pajter  t\ml  apply,  very  eau- 
tiouslvj  with  another  glass  rod  pure  nitric  acid.*  -^Pply  this  in  droplets 
until  the  whole  surface  is  stained  yellow  or  bro^vn. 

6*  Wash  again  with  {>eroxid  and  water  and  cover  with  calomel  or 
nosophen. 

Iodoform  is  by  far  the  best  dressing  for  chancroid,  but  its  odor  and 
reputation  are  prohibitive* 

^  The  actual  cautery  is  preferred  by  aonie,  but  ia  too  terntyin^  a  sight  for  moft 
patient^. 
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If  the  first  cauterization  fails,  it  is  futile  to  repeat  it 

Palliative  Treatment. — Since  every  uncomplicated  chancroid  tends  to 
get  well  spontaneously,  it  may  be  treated  expectantly,  if  cauterization 
is  prohibited  by  the  age  of  the  lesion  or  the  refusal  of  the  patient. 

The  lesion  must  be  kept  mechanically  clean  and  covered  with  some 
antiseptic.  To  do  this,  wash  twice  a  day  with  peroxid  and  water  and 
dust  with  calomel  ^  (iodoform  is  still  the  best,  but  the  most  impossible 
application,  and  nosophen  is  the  only  one  of  its  many  "  substitutes  " 
that  has  given  me  any  satisfaction).  Never  put  grease  on  a  chancroid. 
An  occasional  application  of  silver-stick  or  of  pure  carbolic  acid  stimu- 
lates the  granulations.  This  minor  cauterization  should  be  repeated 
twice  a  week. 

If  the  chancroid  lies  within  the  preputial  cavity,  cover  it  solely  with 
the  powder.  If  it  lies  outside,  protect  it  from  friction  by  a  large  pad 
of  cotton  held  in  place  by  a  bandage  or  a  bag. 

Prevention  of  Bubo, — Warn  the  patient  to  avoid  all  violent  exer- 
cise, and  to  walk  about  as  little  as  possible  in  the  hope  of  preventing 
suppurating  bubo.  Watch  the  groins  carefully,  and  with  the  first  sign 
of  periadenitis  (matting  together  of  the  glands)  clap  him  into  bed  with 
a  hot-water  bag  on  his  groin. 

Do  not,  under  any  circumstances,  paint  the  groin  with  iodin.  It 
does  no  good  and  irritates  the  skin ;  so  that,  if  the  bubo  does  eventually 
suppurate  and  burst,  the  surrounding  skin  is  ready  for  inoculation. 

Treatment  of  Complications — Cellulitis  and  suppuration  call  for  wet 
dressings,  rest  in  bed,  elevation  of  the  penis,  and  incision,  secundum 
artem. 

Phimosis,  whether  congenital  or  inflammatory,  is  the  most  annoy- 
ing complication  of  chancroid.  A  chancroid  under  a  tight  foreskin, 
unless  it  can  be  aborted  by  early  cauterization,  demands  prompt  liberat- 
ing incision. 

After  the  chancroids  have  healed  a  secondary  circumcision  is  usu- 
ally required. 

If  the  patient  refuses  operation,  the  best  that  can  be  done  for  him  is 
to  inject  the  preputial  cavity  with  10-per-cent  argyrol  solutions  fre- 
quently— or,  better  still,  refuse  to  treat  him  at  all ;  for  it  is  quite  im- 
possible to  foretell  what  complications  may  ensue,  and  no  physician  can 
aflFord,  even  occasionally,  to  be  responsible  for  a  pathological  amputa- 
tion of  the  glans  penis. 

Above  all  things,  do  not  pull  back  a  tight  prepuce.  The  para- 
phimosis which  will  probably  result  is  not  easy  to  reduce,  and  is  the 
most  fertile  cause  of  gangrene. 

^  Many  efforts  have  been  made  to  diminish  the  virulence  of  the  bacteria  by  external 
applications  of  heat  but  without  any  great  success. 
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Phagedena  demands  general  anesthesia  and  extensive  cauterization 
of  every  recess  with  the  actual  cautery,  followed  by  wet  dressings  and 
iodoform.     Do  not  fear  to  cauterize  too  much. 

Delayed  healing  is  the  commonest  and  most  annoying  complication 
of  chancroid  outside  the  preputial  cavity.  To  encourage  healing,  pro- 
tect the  sore  with  a  voluminous  dressing  of  cotton,  and  cauterize  it  once 
a  week  with  nitrate  of  silver,  applying  in  the  meanwhile  some  stimulat- 
ing lotion,  such  as  red  or  black  wash,  or  boric-acid  ointment. 

Partial  erosion  of  the  frenum  forms  a  pocket  which  is  very  hard  to 
clean.  Tie  a  thread  tightly  around  the  remaining  band,  and  it  will  cut 
through  within  forty-eight  hours. 

Suppurating  bubo  should  be  drained  by  very  small  incisions,  almost 
punctures,  multiple  if  need  be,  followed  by  injection  of  a  10-per-cent 
iodoform-in-vaselin  ointment  Then  apply  wet  dressings  (or  iodo- 
form) topped  by  a  hot-water  bag.  This  injection  is  repeated  every  third 
day  until  the  purulent  discharge  ceases.  It  almost  invariably  prevents 
chancroidal  ulceration.  If  after  several  weeks  the  indurated  masses  of 
periadenitis  show  no  tendency  to  decline  they  must  be  excised.  (They 
will  probably  be  found  tubercular.)  Usually  the  mass  softens  imme- 
diately and  leaves  a  large  chancroidal  ulcer.  The  treatment  of  this  is 
detailed  above. 


CHAPTER   LXVII 
THE  INITIAL  LESION  OF  SYPHILIS 

The  initial  lesion  (primary  lesion)  of  syphilis  consists  of  the 
chancre  and  the  adjacent  adenitis.  It  must  not  be  forgotten  that  the  in- 
flamed lymph  nodes  form  as  essential  and  characteristic  a  part  of  the 
initial  lesion  as  does  the  chancre  itself. 

THE   CHANCRE 

Synonyms. — Hard  chancre,  Hunterian  chancre,  indurated  chancre, 
syphilitic  chancre,  primary  sore. 

Description — The  chancre  is  an  eroded  or  ulcerated,  painless  neo- 
plasm, arising  at  the  site  of  syphilitic  inoculation. 

The  chancre  is  primarily  a  neoplasm.  By  bearing  this  in  mind  we 
distinguish  it  instinctively  from  chancroid,  which  is  primarily  an  ulcer. 
The  one  is  a  lump,  the  other  a  hole. 

This  neoplasm  is  commonly  called  the  induration.  This  induration 
may  be  very  extensive ;  it  may  form  a  large  hard  lump,  projecting  mark- 
edly above  the  surrounding  tissues  and  having  a  diameter  of  perhaps  an 
inch.  But  usually  (in  eight  cases  out  of  ten)  it  is  small — one  might 
almost  say  minute — and  instead  of  projecting  above  the  integument  it 
is  embedded  in  it.  Thus,  it  may  be  felt  rather  than  seen,  and  in  ap- 
pearance is  rather  insignificant  than  impressive. 

The  surface  of  this  insignificant  neoplasm  is  almost  always  eroded 
and  moist,  but  it  may  be  ulcerated,  or  it  may  be  covered  by  an  unbroken 
reddened  integument. 

Its  consistence  is  peculiarly  hard  and  elastic,  as  though  a  piece  of 
cardboard  were  embedded  in  the  integument  To  appreciate  this  one 
must  pick  it  up  from  the  surrounding  tissues  and  palpate  it  from  side 
to  side. 

Pathology. — The  chancre  has  the  general  characteristics  of  syphi- 
loma. So  brilliant  a  pathologist  as  Virchow  said  "  chancre  is  but  a 
gummatous  ulcer."  Accordingly,  we  find  in  a  connective-tissue  frame- 
work a  mass  of  plasma  cells,  leukocytes,  deformed  epithelial  cells — all 
the  elements  of  an  acute  localized  exudative  inflammation.    The  vessels, 
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ospt'eially  the  arteries,   are    infiltrated,   invirularlv   tliiekene<l*   and   oc-~ 
ehidetJ.     Tlie  siirfsiet;  of  growth  is  more  or  less  neiirolie,  whenee  the 
erosion  or  iilceratioii.     Proper  staining  shows  an  occasional  spirocheta 

in  the  yuhsfanee  of  the  ehanere, 

Tliis  iiitlanmoation  diioinishes 
inseiisil)!y  toward  the  herder  of  the 
inilriraliim  and  extends  into  tljo 
surrounding  tissne  far  beyond  the 
apparent  limits  of  the  growth.  The 
in  tilt  rat  inns  in  the  vessel  walls,  in 
particular,  extend  beyond  the  pal- 
pahle  scmt  of  the  disease.  Yet  tJie 
depth  of  the  chancre  is  almost  nil. 
It  oeenpies  chiefly  the  epidernial 
layer  of  the  skin,  encroaching  hut 
little  on  the  true  derma  and  t)ie 
suhjaeent  tissue  (Fig,   135). 

Multiple  Chancres.  —  The  most 
striking  charaeteristic  of  ehanere  is 
its  insignificance;  next  in  order  of 
importance  is  its  uniqueness.  Yet 
too  niueh  stress  may  be  laid  upcm 
this.  The  chancre  is  usually  single, 
to  l)e  sure,  yet  Papagaey/  who  collected  14,004  reported  cases,  found 
that  in  from  tifi  |M^r  cent  to  *^'^l  jmt  cK^nt  the  chancres  were  iuulti]ile.  This 
confirms  other  Continental  statistics ;  yet  multiple  ehaneres  are  cer- 
tainly much  fewer  in  my  practice.  My  records  show  only  56  among 
541)  cases  examined- — i.  e.^  1  in  10/-^ 

But  whether  1  in  10  or  1  in  3,  the  multiple  chancre  must  be 
conntcd  with,  and  ii  is  a  grai^e  clinieal  error  to  insist  on  ihe  uniqiteness 
of  chancre  oa-  a  diaffnoslic  faefor. 

The  number  of  ruultiple  chancres  is  2  in  78  |>er  cent  of  cases  (Pa- 
pagaey).  My  father  has  reenrded  1  ease  of  11  and  1  of  12  chancres 
(4  on  the  loft  hreasf,  8  on  tlie  right).  Fonrnier  has  seen  a  patient  with 
23  (7  on  tlie  left  breast,  10  on  the  right). 

The  location  of  multijde  e!ianeres  is  almost  exclusively  genital. 
Only  2  per  cent  of  extragenital  chancres  are  multiple  ( Fonrnier). 
Chancres  of  the  breast  are  quite  frequently  multiple. 

The  existence  of  multiple  eliancres  brings  up  the  question,  When 
does  syphilitic  immunity  Isegin  ?    Is  reinoculation  possible  I 
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Chanche.     (KapoHi.) 


*  La  syphilid,  1906,  vol.  iv,  p.  64. 

'  Other  American  authors  agree  that  multiple  chancres  are  relatively  infrtjquent 

with  im. 
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Although  in  many  instances  the  several  inoculations  are  indubitably 
simultaneous,  in  others  they  doubtless  succeed  one  another,  perhaps 
after  an  interval  of  several  days.  Indeed,  Queyrat  ^  has  apparently 
proven  tliat  it  is  someiiines  possible  to  autoinoculate  chancre  if  the  in- 
oculation is  performed  before  the  lesion  is  ten  days  old,  and  experi- 
mental inoculation  bears  this  out 

Yet,  whether  this  be  proven  or  not,  clinically  speaking,  chancre  is 
not  autoinoculable.  When  the  sore  appears  tlie  whole  man  is  poisoned 
and  cannot  be  reinfected. 

Types  of  Chancre. — The  three  chief  types  of  chancre  are: 

1.  The  eroded  chancre. 

2.  The  ulcerated  chancra 

3.  The  indurated  papule. 

The  Eroded  Chancre. — From  60  to  80  per  cent  of  chancres  assume 
this  form.  It  is  most  characteristically  exemplified  by  chancres  within 
the  preputial  cavity. 

The  induration  is  rounded,  circumscribed,  and  thin,  sometimes  so 
thin  as  to  be  scarcely  perceptible  except  to  the  most  delicate  touch 
(parchment  chancre). 

Its  color  is  usually  a  dark,  vinous,  or  "  raw-meat ''  red.  Rarely  it 
is  of  a  dusty  gray  color  (the  color  of  lard).  It  may  be  covered  with 
little  petechiae. 

Its  surface  is  usually  flat.  It  may  be  a  little  elevated  above  the  sur- 
rounding integument,  or  a  trifle  sunken  below  it,  or  surrounded  by  a 
slightly  elevated  ring  of  induration. 

The  eroded  surface  is  smooth  and  polished.  It  emits  a  slight  sero- 
purulent  discharge.  It  may  be  covered  by  a  crust  or  a  false  membrane 
(from  infection  by  skin  cocci). 

The  Ulcerated  Chancre. — This  is  the  type  of  chancre  described  by 
Hunter,  and  to  it  the  title  "  Hunterian  chancre  "  is,  therefore,  pecul- 
iarly applicable.     It  is  far  less  common  than  the  eroded  chancre. 

It  has  a  relatively  large  indurated  base  topped  by  a  distinct  ulcer. 
The  ulcer  is  due  to  extensive  necrosis,  and  the  necrosis  is  proportional 
to  the  interference  with  circulation;  thus  the  thinner  induration  forms 
an  eroded  chancre,  while  the  more  nodular  mass  ulcerates.  Exception- 
ally, and  doubtless  on  account  of  some  unusual  surface  infection,  the 
parchment  chancre  ulcerates  deeply. 

The  ulcer  extends  into  the  true  derma.  Its  edges  are  sloping  (not 
undermined)  and  give  the  sore  a  sort  of  funnel  shape;  the  base  is  gran- 
ulating and  may  be  covered  by  a  false  membrane;  the  discharge  is  slight 
and  sero-sanguinolent. 

The  clinical  picture  of  ulcerated  chancre  is  that  of  a  neoplasm  eaten 

*  ByU.  de  la  aoc.  Franc.,  de  derm,  et  de  syph.j  1906,  vol.  xvii,  p.  66. 
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out  by  an  iileer,  not  that  of  an  nk*or  surrounded  by  an  inflammatory  ring. 
The  neoplasm  nnij  be  t'nil)inIdod  within  tlio  skin ;  but  pick  it  up,  and 
you  will  realize  that  it  is  a  distinct  hunp  with  an  ulcer  in  the  center. 

37fe  l?}duralcd  PapnJe,~This  is  the  rarest  tyjie  of  cliancre.  It 
occurs  usually  in  situations  wliere  the  integuuient  is  ho  deuse  and  thick 
as  to  prevent  very  extensive  development  of  the  neoplasm.  The  indura- 
tion con8ec]uently  remains  a  small,  dark-red,  tlat  impule*  As  it  lie^:^ 
to  Ijeal  the  siirfaee  becumes  scaly. 

Except  tonal  Varielu'H,^-'Y\m  induration  may  be  »o  slight  as  to  lie 
clinically  im[>erceptildo.  Foiirnier  noted  this  ahM'n^e  of  induraiion 
7  times  in  300  cases. 

As  a  result  the  lesion  appears  to  be  either: 

1.  A  superficial  her  pet  i  form  ulceration  or  group  of  ulcerations  (her* 
petiform  chancre),  or 

2.  A  gi'ayish  or  silver-white  spot  of  thickened  epithelium.  This  is 
seen  only  ou  the  glans  j^nis. 

Both  these  types  are  extremely  rare*. 

On  the  other  hand,  the  induration  may  be  very  extensive,  and  ex- 
tend far  beyond  the  ulceration.  Its  characteristics  remain  the  same  as 
those  of  the  usual  smaller  varieties. 

Complications  of  Chancre. — The  chief  complications  of  chancre  are: 

1.  Lympbao^itis  and  edema, 

2.  Chancroid  (uiixed  sore). 

3.  Simple  inflanunation. 

4.  Phagedena  (gangrene). 

5.  Transformatii^n  into  a  mucous  papule. 

6.  Vegetations. 

Lym ph a Hff Hi s. —The  lymphangitis  of  chancre  is  by  no  means  con- 
stant. Corded  lymphatics^  running  from  tlie  chancre  to  the  adjacent 
glands  (e.  g.,  along  the  dorsum  of  the  penis),  are  not  often  seen. 

But  in  certain  localities,  such  as  the  prepuce  and  the  labia  majors, 
a  great  mass  of  lyiripbatic  induration  may  surround  the  chancre,  or 
small  similar  masses  nuiy  lie  adjacent.  Such  a  couiplieation  obstrucU 
the  lymphatic  tlow  and  causes  considerable  edema.  It  is  sometimes 
spoken  of  as  indurative  cdeuia. 

"Mixed*'  Sore, — As  chancroid  itself  is  rare  among  the  upper 
classes,  so  is  the  mixed  sore,  tlie  pombi nation  of  chaueroid  and  chancTa 
Among  tlie  chancres  seen  in  the  disjH^m^ary,  liowever,  fully  one  thinl 
are  "  mixed  sores.''  A  person  may  l>e  infec*ted  with  syphilis  and  with 
chancroid  at  tht*  same  time.  Tn  such  a  case  the  chancroid  develops  first, 
and  a  few  wec^ks  later  lM?c(miea  cbancrons. 

On  the  other  hand,  infection  with  chancroid  uuiy  occur  in  the  tnio 
chancre  by  subset^nent  inoculation. 

Hence  the  possible  combinations  of  chancre  and  chancroid  are  tlm?e: 


I 

I 
I 
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1.  The  chancroid  may  appear,  flourish,  and  he  cured,  and  from  its 
remains  the  chancre  may  arise. 

2.  The  chancroid  may  overlap  and  overshadow  the  chancre,  so  that 
the  latter  is  suspected  only  from  the  induration  remaining  after  the 
sore  heals,  or  proven  by  the  appearance  of  secondary  syphilitic  lesions. 

3.  A  true  chancre  may  become  chancroidal. 

Of  the  three  types,  the  second  is  the  one  commonly  observed.  The 
presence  of  chancre  is  not  even  suspected  until  the  chancroid  in  healing 
begins  to  take  on  a  suspicious  hardness,  or  until  a  roseola  breaks  out  all 
over  the  patient.  While  the  patient  has  an  active  chancroid,  therefore, 
one  can  never  assure  him  he  has  not  true  chancre. 

Inflamed  Chancre, — The  friction  of  clothes,  or  any  other  form  of 
trauma,  may  so  irritate  the  chancre  that  it  becomes  acutely  inflamed; 
yet  this  is  unusual.  As  a  rule,  the  pyogenic  microbes  have  no  effect 
upon  chancre  beyond  encouraging  ulceration. 

Gangrenous  and  Phagedenic  Chancre, — The  obstruction  to  circula- 
tion in  the  indurated  base  of  a  chancre  is  habitually  sufficient  to  excite 
desquamation  and  exudation  from  its  surface.  Exceptionally,  it  is  so 
marked  as  to  cause  gangrene  of  the  dermis.  Such  a  complication  is  of 
no  great  importance. 

Phagedena  is  far  rarer.  Indeed,  the  occurrence  of  phagedena  is 
presumptive  evidence  that  the  sore  is  not  chancre.  It  is  probably  gumma 
or  chancroid. 

Transformation  into  a  Mucous  Papule, — Chancre  upon  the  mucous 
membrane  or  between  moist  folds  of  skin  may,  at  the  time  of  the  first, 
general,  secondary  outbreak,  become  a  typical  mucous  papule.  The  fact 
requires  no  further  comment. 

Vegetations. — Soft  warts  may  surround  the  chancre.  Their  pres- 
ence is  accidental,  and  can  scarcely  be  called  a  complication. 

Duration. — The  chancre  usually  lasts  four  to  six  weeks,  though  some 
trace  of  induration  may  remain  many  months. 

Reinduration  of  the  chancre,  which  simply  means  recurrence  of 
syphilitic  inflammation  (secondary  or  tertiary)  in  a  chancre  partially 
or  wholly  cicatrized,  may  prolong  its  duration  indefinitely. 

Fournier  relates  that  he  has  seen  a  chancre  run  its  whole  course  in 
two  weeks.  This  must  be  about  the  minimum.  Yet  patients  will  often 
say  that  their  chancres  only  lasted  a  few  days,  for  they  are  careless 
observers.  Their  testimony  merely  bears  witness  to  the  clinical  in- 
significance and  painlessness  of  this  lesion  so  fraught  with  grave  con- 
sequences. 

Diagnosis.— (See  p.  719.) 

Treatment. — If  the  chancre  is  not  ulcerated  a  daily  wash  with  warm 
water,  protection  from  friction  of  the  clothes,  and  the  application  of  any 
simple  dusting  powder  is  all  the  treatment  it  needs. 
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If  iilecratedj  black  wash  (lotion  nigra)  is  the  customary  applicatioiij 
aiid  I  kin>w  none  l>etter. 
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Syphilitic  inflammation  of  the  group  of  lyniplj  nodes  adjacent  to  tEe 
chancre  is  jiart  of  the  initial  lesion.  It  is  im  constant  and  typical  as 
the  chancre,  itself.  Inileed,  Foiirnier  failed  to  find  it  only  thrice  in 
5,000  cases. 

Inguinal  adenitis  may  l>e  hilaterul  or  unilateral;  if  the  latter,  it  is 
usually  on  the  side  corrcs^xjudiug  to  the  chancre.  Exceptionally  the 
lyni])hatic8  so  anaat^^mose  that  the  adenitis  is  on  the  opjK>site  side 
(crosi^ed  bubo).     As  a  rule,  however,  hoth  sides  are  afftH:*ted. 

Symptoms.^ — The  adenitis  (bubo)  appears  in  the  second  week  after 
the  appearance  of  the  chancre,  usually  on  or  about  tlie  tenth  day.  It 
reaches  maturity  in  two  or  three  days,  and  presents  tlie  following  char- 
acteristics: multiplicity^  moderate  size,  absence  of  |>erLadeuitis  and  of 
all  acute  inflammation,  hardness,  slow  resolution. 

M idlijdlcity, ^There  is  always  a  group  of  nodes  involved;  indeed, 
inguinal  adenitis  usually  sliows  involvement  of  a  group  in  each  groin, 
but  the  one  rather  more  enlarged  than  the  other* 

This  group,  or  pleiad,  as  Ricord  appropriately  termed  it,  is  made  up 
of  one  (rarely  more)  largt)  node  surrounded  by  a  group  of  lesser  ones 
(clinically  the  large  node  often  predominates  the  scene,  the  lesser  ones 
be  i  ng  sc  a  r eel  y  d  i  see  r n  i  ble  ) . 

Size, — The  largtn*  node  scarcely  attains  the  size  of  a  cherry  and 
be  umeh  smaller ;  the  lesser  ones  are  the  size  of  peas. 

Absence  of  Inffammalion. — -Unless  there  is  mixed  infection  the  n 
are  neither  painful  nor  tender.  They  are  frt^dy  movable  beneath  the 
skin,  upon  the  subjacent  partSj  and  upon  one  another,^  The  skin  over 
them  is  not  discolored ;  they  do  not  suppurate.  This  complete  absence 
of  perimlenUis  is  one  of  their  most  striking  characteristics. 

Hardness. — ''^  The  hardness  of  the  nodes  is  the  hardness  of  the 
chancre  "  ;  such  is  the  routine  statement.  The  clinical  facts  do  not  quite 
hear  it  out.  Though  the  nodes  may  he  as  hard  as  the  chancre,  and  when 
so  are  typical,  in  the  larger  nnmlxjr  of  cases  they  are  distinctly  more 
elastic. 

Sloii}  Resolution. — The  great  virtue  of  syphilitie  bubo  is  that  it 
persists  many  weeks  after  the  chancre  has  disappeared  and  may  lead  to 
the  discovery  of  the  scar  of  a  healed  chancre.  It  usually  persists  three 
months. 

Unuflual  Varieties.  ^=  The  bulxj  mav  be  abnormal,  inflamed,  or 
"  mixed/' 


ones 
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Abnormal  Bvbo. — Exceptionally  the  bubo  consists  of  a  single  very 
large  gland,  or  the  large  gland  is  altogether  lacking. 

Inflamed  Bubo, — Inflamed  bubo  is  much  more  common  than  in- 
flamed chancre.  The  pyogenic  bacteria  multiply  upon  the  chancre  and 
from  it  enter  the  lymph  cuirent,  yet  may  not  cause  much  local  irrita-. 
tion.  The  common  clinical  causes  of  inflamed  bubo  are  genital  filth 
and  cohabitation. 

The  bubo  of  labial  or  buccal  chancre  is  habitually  a  large,  tender, 
inflamed  mass. 

"Mixed"  Bubo. — Syphilitic  adenitis  may  be  complicated  by  chan- 
croid or  by  tuberculosis. 

Chancroid  and  chancre  combine  to  make  a  "  mixed  "  sore  and  a 
"  mixed  "  bubo.  In  both  instances  the  characteristics  of  the  chancroid 
lesion  overshadow  the  other. 

Tuberculo-syphilitic  nodes  I  have  never  seen.  They  are  said  to  as- 
sume the  tubercular  type. 

Diagnosis. — The  typical  group  of  one  large  uninflamed  gland  sur- 
rounded by  a  lot  of  little  ones — all  of  them  hard,  insensitive,  and  not 
adherent — is  so  unmistakable  that  a  discussion  of  its  differentiating 
characteristics  is  all  but  superfluous. 

Certain  varieties  of  herpes  or  balanitis  excite  a  bubo  quite  similar 
to  that  of  syphilis ;  but  the  exciting  lesion  is  so  dissimilar  that  a  mistake 
is  scarcely  possible. 

The  insensitive,  hard,  movable  nodes  of  syphilis  can  scarcely  be  con- 
fused with  the  inflamed,  tender,  adherent  nodes  of  chancroid;  though, 
as  we  have  already  said,  the  latter  may  conceal  the  former. 

The  bubo  is  readily  diagnosed  and  forms,  as  we  shall  see,  one  of  the 
most  important  means  of  diagnosing  chancre. 

Treatment — Neither  demanded  nor  available. 

Diagnostic  Table  of  Genital  Sores 
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tion,     vaccina- 

tion, etc. 
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(c)  Edges: 
sloping  and  ad- 
herent, some- 
times promi- 
nently elevated. 


CHANCROID 

(c)  Edges: 
sharply  cut, 
abrupt,  often 
imdermined. 


HERPES 

(c)  Edges: 
sharp,  not  un- 
dermined. 


SCABIES 


(c)  Edges: 
like  herpes. 


GUMMA 

(c)     Edges: 
like  chancre. 


(d)     Bottom:        (d)     Bottom:  (d)     Bottom:        (d)     Like 

smooth,  shin-    imeven,    warty,  even,  inflam-    herpes, 

ing,                         irregular,    with-  matory. 
out  luster. 


(d)    Like 
chancre. 


(c)  Color: 
somber,  dark- 
ish red,  gray, 
or  black;  some- 
times livid  and 
scaly,  occasion- 
ally scabbed. 


(c)  Color: 
yellow,  tawny, 
false-mem- 
branous-1  o  o  k  - 
ing;  sometimes 
bright. 


(e)     L 
chancre. 


(e)     L 
ecthyma. 


(e)    L 
chancre. 


(/)  Secretion:        (/)  Secretion:        (f)  Secretion:        (/)  Secretion: 
slight,    s  e  r  o  -    abundant     and    slight,    s  e  r  o  -    very  slight, 
sanguinolent,    purulent.  purulent, 

unless  irritation 
provokes  sup- 
puration. 


(/)  Like 
chancre. 


8.  Induration. 
— C  o  n  8 1  a  n  t, 
parchmentlike 
and  very  faint, 
or  cartilaginous 
and  extensive, 
terminating 
abruptly,  not 
shading  off  into 
parts  aroimd, 
movable  upon 
parts  beneath 
the  skin,  and 
not  adherent  to 
the  latter:  may 
disappear  in  a 
few  days,  usu- 
ally outlasts  the 
sore  and  may 
remain  for 
months. 


8.  Absent  in 
typical  cases. 
An  induration 
may  be  caused 
by  irritants  or 
b  y  inflamma- 
tion. It  is  bog- 
gy, not  elastic, 
shades  off  into 
surrounding  tis- 
sues, is  adher- 
ent to  parts 
around,  disap- 
pears promptly 
on  hc»Eding  of 
the  sore,  or  be- 
fore that  time. 


8.  Inflam- 
matory indura- 
tion, capable  of 
being  produced 
by  the  same 
causes  as  in 
chancroid,  and 
behaving  in  a 
precisely  simi- 
lar manner. 


8.     Same 
herpes. 


8.  Same  as 
chancre.  In- 
duration al- 
ways exten- 
sive. 


9.     Sensitive'        9.  Painful        9.    Beginning        9.  Itch. 
ness. — ^Absent.       and  sensitive.        heat. 


9.  Absent. 
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SYPHILITIC 
CHANCRE 


CHANCROID 


HERPES 


10.  Duration.        10.  Varies        10.  Rarely        10.  Indefi- 
— At     least     a    from  a  few  days    more   than   ten    nite. 
fortnight.  to  many  weeks,    days. 


10.  At  least 
a  fortnight 
Usually  much 
longer. 


11.  Phage- 
dena.—  Ex- 
tremely rare. 


11.    Rare. 


11.    No. 


11.    No. 


11.  Uncom- 
mon. 


12.  Lymphan-        12.       Inflam- 
gitis.  —  Syph-    matory. 
ilitic. 


12.    Same. 


12.    None. 


12.    None. 


13.  Lymphad-  13.  C  h  a  n  - 
enitis. — Syph-  croidal;  or  in- 
ilitic,    constant,    flammatory     in 

one  third  of  all 

cases. 


13.    Rare,  in- 
flammatory. 


13.    None. 


13.    None. 


The  final  test  is  the  advent  of  secondary  symptoms. 


CHAPTER   LXVIII 
THE  GENERAL  CHARACTERISTICS  OF  SYPHILIS 

Syphllis  (the  pox)  is  an  infectious  disease  caused  by  the  Spirocheta 
pallida.  It  is  acquired  by  contagion  or  by  heredity;  it  is  chronic  in 
course,  indefinite  in  duration,  essentially  intermittent  in  character, 
manifesting  itself  by  a  succession  of  lesions  which  may  involve  any  part 
of  the  body,  and  which  are  arbitrarily  classified  as  primary,  secondary, 
tertiary,  and  parasyphilitic.^ 

Syphilis  is  as  varied  in  character  as  it  is  widespread  in  distribution. 
No  country  in  the  world,  no  organ  in  the  body  is  exempt  from  its  taint. 
It  shortens  more  lives  than  we  can  estimate,  and  its  ultimate  ravages 
are  not  yet  known. 

ACQUIRED   SYPHILIS 

The  general  characteristics  of  syphilis  are  best  studied  in  its  "  ac- 
quired "  form.  The  peculiarities  of  hereditary  syphilis  may  be  subse- 
quently discussed. 

The  disease  may  be  acquired  only  by  contact  with  a  syphilitic  sore 
or  with  some  substance  upon  which  the  secretion  of  a  syphilitic  lesion 
has  been  recently  deposited.  The  infection  does  not  travel  in  the  air, 
nor  do  rooms  occupied  by  syphilitics  become  infected.  Moreover,  the 
virus  is  probably  incapable  of  piercing  the  intact  integument. 

The  Primary  Lesion. — Acquired  syphilis  always  begins,  after  a  few 
weeks'  incubation,  with  an  eroded  papule  at  the  point  of  inoculation. 
This  lesion  is  called  chancre,  and  is  accompanied  by  a  characteristic  in- 
flammation in  the  adjacent  lymph  glands.  This  chancre  and  adenitis 
constitute  the  primary  lesion. 

The  Secondary  Lesions. — A  few  weeks  later  the  secondary  lesions  ap- 
pear. These  consist  of  typical  exanthemata  upon  the  skin  and  mucous 
membranes,  acute  inflammations  of  certain  organs  (iritis,  periostitis, 
etc.),  and  evidences  of  general  infection.  The  toxemia  is  often  very 
light  and  generally  lasts  but  a  few  weeks,  while  the  localized  secondary 

^  The  classification  of  late  sclerotic  lesions  as  quatemaiy  has  been  suggested,  but 
18  not  generally  accepted. 
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k'sions  have  a  icndeney  to  relapse^  after  intervals  of  apparent  health,  f< 
at  least  two  y€*ari5,  Tlies^e  local izctj  seeoodary  lesion.s  are  infectious, 
ftiiperticial,  and  henign  (i.  e.,  tending  to  spontaneous  cure,  and  gen- 
erally speakings  not  destructive  of  tissue  nor  productive  of  a  perma- 
nent Hear, 

The  Tertiary  LesioEs. — The  tertiary  lesions  of  ayphiliB  luay  occur  at 
any  time  after  tlie  appearance  of  the  chancre.  They  may  relapse  after 
an  interval  of  years*  They  rarely  apjiear  until  after  the  first  outhreak 
of  secondary  lesions  has  apenfc  itst^lf.  Jn  contrast  to  the  secondary 
lesions  tliey  are  clinieally  not  infectious,  are  dtM^p  rather  than  super- 
ficial in  location  and  malignant  in  that  they  destroy  tissue  and  show 
little  or  no  tendency  to  spontaneous  cure,  lloreover,  they  bear  no 
special  affinity  to  the  skin,  hut  impartially  attack  every  organ.  His- 
tologically the  tertiary  lesion  is  either  a  s{3eeitic  syphilitic  granuloma 
(guuuua)  or  a  ditfn.sc  interstitial  sclerosis. 

The  Parasyphilides. — Finally,  there  is  a  class  of  lesions,  partially 
syphilitic  in  character,  teruu^l  l>y  P'ournier  the  parasyphilides.  These 
lesions  occur  usually  in  persons  who  have  had  syphilis,  but  after  the 
other  syphilitic  lesions  have  ceased  to  ap[>ear.  Yet  they  also  occur  in 
persons  who  are  not  apparently  syphilitic;  they  are  often  entirely  un- 
manageable l)y  mercury  and  ioilids  (the  antisypbilitic  specifies)  and, 
even  when  occurring  in  syphiliticsj  they  are  habitually  in  part  due  to 
other  causes. 

Thus  the  exact  nature  of  the  parasyphilides  is.  not  clear.  Some  of 
them,  such  as  talies,  are  almost  exchisively  *lno  to  syphilis;  otherSj  such 
as  arterial  sclerosis,  are  far  from  being  exclusively  syphilitic;  while  in 
all,  the  absence  of  lesions  pathologieally  syphilitic  as  well  aa  the 
resistance  to  antisypbilitic  treatment  render  a  decision  still  more 
doubtful. 

Are  there  Periods  of  Syphilis ?— The  above  classification  is  an  arbi- 
trary one.  The  primary  lesion  is  definite  and  iumiutable  (though  it 
may  be  overh:Hiked),  but  beyond  this  all  is  variable.  Secondary  le^siontf 
may  be  so  mild  as  to  pass  unnoticed.  Tertiary  lesions  may  never  occur, 
or  tli€*y  may  appear  before  the  secondary,  or  the  two  may  exist  side  by 
side  or,  more  confusing  still,  a  given  lesion  may  l)e  on  the  border  line, 
perhaps  secondary,  perhaps  tertiary;  and  a  superficial  lesion,  apparently 
secondary  at  first,  may  later  develop  the  cliaracteristies  of  tertiarism. 
Moreover,  parasyphilitic  lesions  may  coexist  with  tertiary  manifesta- 
tions. 

Ilenre  there  is  no  snch  thing  as  a  purely  secondary  or  terimry  period 
of  the  disease.  Secondary  symptoms;  yes.  Tertiary  symptoms;  yes. 
Periods;  no.  The  terms  secondary  and  tertiary  are  conventional  sym- 
bols to  ejcpress  the  quality  of  certain  symptoms.  It  is  utterly  misleading 
to  apply  them  to  periods  of  time  when  these  periods  so  overlap  as  to 
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produce  confusion  from  the  use  of  terms  whose  only  purpose  is  to  pre- 
vent confusion. 

Transmission  of  Syphilis 

Recent  experimental  investigations  upon  monkeys  have  confirmed 
in  large  measure  the  accepted  theories  of  syphilitic  infection. 

We  have  learned  that  the  spirocheta  is  the  infectious  agent,  and  that 
infection  is  most  common  from  the  chancre  and  the  secondary  lesions. 
But,  inasmuch  as  rather  intimate  contact  with  the  secretions  of  a  syphi- 
litic lesion  is  essential  to  infection,  it  is  probable  that  of  the  secondary 
lesions  only  the  moist  papules  and  ulcers  are  clinically  infectious.  Dry 
secondary  lesions,  as  well  as  all  tertiary  lesions,  do  not  transmit  the 
spirocheta  even  though  they  contain  it     They  are  not  infectious. 

There  has  always  been  question,  however,  of  the  virulence  of  the 
secretions  of  the  syphilitic,  notably  his  semen,  and  also  of  the  virulence 
of  his  blood,  notably  in  reference  to  surgical  operations.  That  the 
secretions  may  be  virulent  is  proven  by  the  discovery  of  spirocheta 
in  the  nares  (Levaditi),  on  the  conjunctiva  (Bab),  in  the  epithe- 
lium of  the  bowel  and  of  the  kidney  in  hereditary  syphilis,  while  a 
monkey  has  been  infected  by  the  apparently  normal  semen  of  a  syphi- 
litic man. 

Whether  in  each  of  these  instances  some  minute  syphilitic  lesion  was 
present  and  accoimted  for  the  exudation  of  spirochete  is  a  purely  aca- 
demic question.  The.  clinical  fact  remains  that  the  overwhelming  in- 
fection of  severe  hereditary  syphilis  may  produce  an  infectiousness  of 
all  the  apparently  normal  secretions;  while  in  acquired  syphilis  the 
apparently  normal  semen  may  be  infectious. 

That  infection  from  such  sources  must  be  rare,  however,  is  shown  by 
the  numerous  failures  of  inoculations  made  with  mothers'  milk,  with 
urine,  with  semen,  etc. ;  and  the  danger  of  such  infection  is  probably 
extremely  small  unless  from  the  prolonged  contact  possible  in  seminal 
transmission. 

The  danger  of  infection  from  syphilitic  blood  is  even  slighter.  The 
spirocheta;  are  few  in  the  blood  and  are  present  only  in  the  most  fluid 
stage  of  the  disease.  The  real  danger  of  infeetion  with  syphilis  lies  in 
the  mucous  ulcer  or  papule,  which  may  exist  unsuspected  and  even  un- 
discoverable  about  the  mouth  or  genitals,  though  its  infectiousness  is 
undiminished  by  its  insignificant  size. 

Whether,  as  has  been  alleged,  a  clean  woman  may  act  as  an  inter- 
mediary host  and  convey  the  virus  from  a  syphilitic  partner  to  a  clean 
one,  and  yet  escape  infection  herself,  would  be  hard  to  prove,  though 
such  an  accident  is  eminently  possible.  Sexual  contact  with  a  person 
supposed  to  be  clean  is  surely  often  the  occasion  of  a  syphilitic  infec- 
tion; less  often  the  infection  is  extragenital  and  nonsexual. 
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EXTBAOEXITAL.    AND    NONSEXUAL    INFECTION 


Though  syphilis  occurs  in  all  lands  and  at  all  ages,  it  is  relatively 
miirh  more  cuuinion  in  some  count  riei^  than  in  others.  Thus  in  some  of 
llie  Balkan  states  and  in  certfiin  parts  of  Russia  and  Asia  Minor,  in 
many  tropical  countries^  and  in  certain  isolated  conimimities,  syphilis  is 
practically  endemic.  Everyone  has  the  disease,  and  it  is  transmitted 
fully  as  commonly  hy  extragenital  as  by  genital  contact.  In  the  United 
States,  however,  the  diseasi:*,  though  imiversally  distributed,  probably 
atTeets  a  smaller  pmportinn  of  the  eommuiiity  than  in  most  eoimtries; 
and,  inasmuch  as  we  do  nut  indulge  in  kissing^  and  other  forms  of  per^ 
sonal  endearment  so  much  as  onr  European  neighbors,  extragenital  in- 
fections are  rcdatively  unenmmon  among  us» 

Among  some  2,200  syphilitie  men  1  tind  but  70  instances  of  extra- 
genital chancre;  while  among  207  syphilitic  women»  21  showed  or  gave 
hit^tory  of  extragenital  cliancre.  This  proportion^ — ^alKUit  3.5  per  cent 
for  men  and  10  |x^r  cent  for  wuuicn  * — conHniis  the  accepted  belief  that 
women  are  more  often  innocently  contaminated  than  men,  while  the 
method  of  contamination  is  suffieiently  indicated  by  the  following  table, 
in  which  practically  all  ehaneres  of  !ip,  tongue,  and  tonsil  were  due  to 
kissing,  while  almost  all  the  finger  chancres  in  men  occurred  in  doctors 
and  were  due  to  vaginal  examination,  only  one  of  them  h(?ing  attributed 
tf3  infection  during  a  surgical  operation.  The  breast  chancres  were  ac- 
quired by  nursing  syphilitic  infants,  A  chancre  of  tongue  or  tonsil  may 
surely  he  acquired  l>y  simple  lip  contact  with  an  infected  surface,  just  as 
urethral  chancre  may  result  from  normal  coitus. 


I 
I 


I 


Extragenital  Chancre 


TABLE 


Male 

FiriRer , . 

Lip 24 

Tongue. 4 

Tonsil 

Abdomen ♦ , 

Cheek.. , 

Chin 

Eyelid 

Arm , 


70  cades 

34     '* 


2  " 
2  " 
1  case 
1  " 
1  " 
1     " 


Female , 21  < 

Lip 13  »* 

Finger 2  " 

Vaccina  tion^.  2  " 

Breast. .......... ....  2  " 

Tonsil, , 1  case 

Eyelid - 1  '* 


Although  the  disease  may  unly  Ix?  transmitted  by  inocnlation  af  the 
secretions  from  the  primary  or  secondary  lesions,  and  although,  th€*> 


'  Fournier  has  tabulated  10,000  chancres  (96  per  cent  of  them  in  men),  of  which  M 
per  cent  were  genital  in  man  and  only  63  per  cent  in  women. — They  kiss  everyone  in 
France. 
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retically  at  least,  the  possession  of  an  unbroken  integument  protects 
from  danger  of  infection  with  syphilis,  one  can  never  be  absolutely  sure 
that  a  patient  in  the  first  two  or  three  years  of  syphilis  has  not  some  in- 
significant lesion  of  mouth  or  genitals  whose  presence  he  does  not  real- 
ize, nor  can  one  be  sure  of  an  absolutely  unbroken  integument.  It 
cannot  be  too  often  repeated — syphilis  is  frequently  transmitted  by  a 
person  who  believes  he  has  no  lesions  of  syphilis  upon  him  to  a  person 
who  believes  his  integument  intact 

Docs  Exposnre  Necessarily  Imply  Infection? — No;  emphatically  not. 
The  physician  who  has  the  confidence  of  his  patients  will  occasionally 
come  upon  cases  where  exposure,  even  repeated  exposure,  has  not  re- 
sulted in  infection. 

The  following  set  of  cases  related  to  me  by  Dr.  John  F.  Connors 
may  serve  as  an  example :  Eleven  men  were  repeatedly  and  in  rotation 
exposed  to  infection  from  a  single  woman.  They  thought  themselves 
well  and  she  was  not  obviously  diseased.  Yet  6  of  them  contracted 
gonorrhea  and  chancroid,  4  syphilis  and  chancroid,  and  1  chancroid 
alone.  Total,  chancroid,  100  per  cent ;  gonorrhea,  55  per  cent;  syphilis, 
36  per  cent. 

When  Does  Syphilis  Cease  to  be  Infectioiis? — Since  the  probabilities 
are  so  vague,  what  are  the  possibilities  ?  The  question  is  by  no  means 
easy  to  answer.  Certainly  8  out  of  10  syphilitics  cease  to  be  infectious 
within  three  years.  Certainly  99  men  out  of  100  cease  to  be  infectious 
within  four  years.  Certainly  the  proportion  of  infections  from  syphi- 
litics of  more  than  five  years'  standing  is  infinitesimal,  and  if  the  pa- 
tient, at  the  end  of  the  fifth  year  of  his  disease,  has  been  two  years 
without  symptoms  or  treatment,  he  may  be  guaranteed  for  matrimony, 
though  against  (noninfectious)  relapses  in  his  own  person  he  may  never 
be  wholly  guaranteed. 

SYPHILIS   AND   MARRIAGE 

The  danger  of  marital  infection  is  instant,  and  the  chances  for  it 
are  at  least  12  to  1  during  the  first  year  of  the  disease,  5  to  2  in  the 
second  year,  1  to  4  in  the  third  year,  and  all  but  nothing  after  the  fourth 
year — whether  the  patient  has  been  well  treated  or  not. 

Most  practitioners  are  willing  to  assure  their  patients  that  after 
three  years  of  treatment  all  danger  of  transmitting  the  disease  is  past. 
Yet  this  is  by  no  means  an  absolute  rule.  Though  none  of  my  cases 
of  late  infection  was  derived  from  patients  who  had  been  well  treated, 
there  are  many  such  recorded.  Tamowsky  has  reported  ^  the  trans- 
mission of  syphilis  in  the  fifth,  sixth,  ninth,  tenth,  and  fifteenth  years, 

*  Third  Internat.  Congress  of  Dermatology,  1896, 
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Nniniann  ^  accepts  the  possibility  of  contagion  between  the  fifth  and  the 
tenth  year,  uikI  jierhaj^s  bitei%  iMniriner  reliites  l\  infections  during;  the 
aixth  jear,  1  in  tlte  seventh,  6  in  the  eightli,  '1  in  the  ninth,  2  in  the  tenlh; 
1>ut  at  this  point  even  Fournier  falters.  lie  relates  eases  of  supposed 
infect  ion  at  tlie  i^^nd  of  twelve,  thirteen,  and  seventeen  years-  but  con* 
f esses  that  **  in  view  of  the  complexity  of  the  subject  and  the  great  pos- 
sibility of  error  in  so  delicate  a  niaftor,  these  ea>*es  ar(^  as  yet  t(x>  few  to 
warrant  any  conclusion  being  drawn  fnnn  tlienx.-' 

But  Fournier  is  an  extremist.  He  stands  almost  alone  in  his  horror 
of  late  infection.^.  Twenty  years  agu  he  acquiesced  in  Miatriuumy  at  the 
end  of  five  years  of  svphilis;  to-dav  be  sav.s:  *'  If  niv  sun  contracted 
syphilis,  I  should  not  j>ennit  him  to  marry  before  the  sixth  or  seventh  ■ 
year  of  the  disease.''  ^  We  can  afford  to  Im?  a  lit  lie  milder  and  assert 
that  matrimony  is  often  safe  and  some  times  justifiable  at  the  end  of 
three  years,  but  unless  the  social  elements  at  stake  are  very  great  it  is 
more  prudent  to  follow  the  rule  that  marriage  of  a  s}/philific  is  permit 
sible  onli^  after  five  i/crtr.s',  during  the  hul  two  of  which  he  has  been  with' 
Old  stfmptoms  atid  without  irealment.  The  occurrence  of  sympt^^ms, 
especially  if  they  Vie  secondary  symptoms,  after  the  third  year  of  the 
disease  should  postpone  matrimony  until  two  years  have  elapsed  since 
the  termination  of  the  treatment  required  to  cure  these  symptoms. 

The  reiison  for  i*equiring  tw^o  years  of  health  is  this:  Late  infections, 
like  early  ones^  are  due  praetically  always  to  eontamiuation  by  sec- 
ondary lesions  in  the  month  and  upon  the  genitals.  Of  the  18  case? 
related  liy  Fournier  in  whi^di  infecti^m  occun^^d  between  the  sixth  and 
seventeenth  years  of  tlie  disease^  10  were  buccal  and  S  genital  infec- 
tions. Now  these^  lesions  are  likely  to  relapse  iiersistently  and  without 
long  intervals  of  health.^  Consequently,  the  lapse  of  two  years  withom 
such  lesions  is  a  sutlicient  guarantee  that  they  will  ni*t  recur.  If  the 
patient  is  an  inveterate  smoker,  be  should  be  warned  of  the  danger  of 
relapsing  lesirms  of  tlie  tongue  to  wlurli  bis  Indnt  sulijccts  him.  Curi- 
ously enough,  several  jiatients  had  bi^en  repeatedly  warned  of  this  dan- 
ger before  they  succeeded  in  iritVrting  their  wives. 

Finally,  let  it  W  renicnd^ered,  the  m^»ral  as] h/H  of  this  question  must 
carry  fully  as  nuicli  weiglit  as  the  phyHical.  Ti>  probiltit  matriuiony  in 
a  given  case  may  wreck  a  man^s  life  even  more  c*>nipletely  than  syphilis 
could  blast  bis  wife's,  anri  though  this  consideration  can  have  no  forc^ 
in  the  first  two  years  of  tlie  disease  when  infection  is  all  but  certain,  iu 
the  fourth  and  fifth  years  one  may  make  exceptions  for  adeqimte  social 
cause  and  with  due  pi-ecautions,  deeming  the  possibility  of  infection 

*  Wien  mfd.  Preme,  1S99. 

^  Bull,  de  la  sue.  franc,  de  prophylaxie  mm.  et  mor.^  11*00,  v.  12/). 
'  Whereas   t4*rtiary   noneontagioua   le«ion8    oft^Q    relapse    after    many    yean   of 
health. 
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light  in  comparison  to  the  certain  despair  implied  by  delay.  After  the 
fifth  year  it  is  wiser  even  to  urge  matrimony,  for  nothing  so  completely 
disarms  syphilis  of  its  terrors  as  the  possession  of  a  calm  fireside,  a 
happy  wife,  and  a  ruddy  child.  Many  a  man  has  been  driven  to  this 
happiness  like  a  whipped  cur,  and  has  found  in  it  a  fullness  of  content 
which  the  medicines  and  maxims  of  no  physician  could  provide. 

HEREDITARY   SYPHILIS 

The  laws  that  govern  the  inheritance  of  syphilis  are  not  well  under- 
stood, lacking  as  they  do  any  scientific  control  and  depending  entirely 
upon  clinical  facts. 

A  syphilitic  father  may  beget  a  syphilitic  child  without  apparently 
infecting  the  mother;  yet  this  mother  cannot  be  infected  with  syphilis 
by  nursing  the  child  (CoUes's  law),  although  the  child  will  promptly 
infect  any  other  wet  nurse.  Moreover,  the  mother  of  such  a  syphilitic 
child,  although  herself  remaining  healthy  many  years,  almost  invariably 
ultimately  breaks  out  with  tertiary  syphilis  {choc  en  retour).  Mani- 
festly, therefore,  the  mother  of  a  syphilitic  child,  even  though  she  re- 
main apparently  sound,  is  syphilitic. 

The  danger  of  transmission  from  father  to  child  ceases  in  from  two 
to  five  years  if  the  father  is  properly  treated.  Under  inefficient  treat- 
ment paternal  virulence  may  last  indefinitely,  though  it  is  likely  to  ter- 
minate within  five  years  in  any  case. 

The  danger  of  transmission  from  mother  to  child  does  not,  however, 
terminate  at  any  definite  time.  Some  mothers  continue  to  bear  syphi- 
litic children  for  years  after  the  disappearance  of  their  own  symptoms. 
That  such  cases  are  exceptional  does  not  lessen  their  importance. 

And  the  child  itself.  It  may  die  in  utero  and  be  expelled  as  a  fetid 
disorganized  mass.  It  may  be  born  to  live  but  a  few  days.  It  may 
reach  maturity,  bearing  in  mind  and  body  the  scars  of  its  parent's  mis- 
fortune. It  may  remain  well  many  years  only  to  fall  victim  to  an 
unsuspected  "  delayed  hereditary  syphilis."  It  may  not  be  infected. 
Freaks  of  fortune  and  effects  of  treatment  ring  every  possible  change. 
Of  twins  even,  one  may  be  born  healthy,  the  other  syphilitic.  But, 
generally  speaking,  the  infection  lessens  with  each  succeeding  concep- 
tion. Thus,  when  a  man  in  the  infectious  stage  of  syphilis  marries,  the 
first  product  of  conception  usually  dies  in  utero,  and  miscarriage  of  a 
deformed,  macerated  fetus  ensues.  After  one  or  more  such  mishaps  a 
child  is  born,  cachetic,  perhaps  actively  syphilitic  at  birth  or  soon  show- 
ing evidences  of  the  disease.  Such  children  usually  die  promptly. 
Later  children  are  l)orn  which  show  no  signs  of  the  disease  at  first,  and 
may  either  remain  well  or  show  certain  stigmata  of  syphilitic  heredity, 
or  become  actively  syphilitic. 
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ITercditarv  svpliilisi  is  tlie  satiie  dLsfflse  as  acquiretl  svpliilit*.  Bnl 
iti5  lesiun.H  aiv  inuilitie<l  liy  the  undevelaix^d  cuiidition  of  the  iirgaiii^m 
atUcked  as  well  as  l>y  the  mode  of  infection.  Whether  the  fetus  is  in- 
fected by  fatlier  or  bv  mother  (the  thec*rios  upon  this  subjeet  will  he  dis- 
eiis8e4l  later),  tliere  cannot  l)e  said  to  lie  any  port  of  entry  for  the  virus 
(imle*ss  it  lie  (he  placenta)  ;  henee  there  is  no  chancre^  no  primary 
lesion. 

The  secondary  infectious  lesions  are  sometimes  skipjied  (or  over- 
looked) in  hereditary  syphilis,  and  the  so-called  delayed  hereditary 
sypliiliy  is  always  terliary  in  tyiK*. 

But  tiie  overshadowing  features  of  hereditary  syphilia  are  the  viru- 
lence with  which  it  overwhelms  the  infant  and  the  characteristic  devel 
opniental  deformities  it  imparts,  deformities  especially  of  the  teetli»  the 
cranium,  and  the  remainder  of  the  skeleton-  These  are  calle^i  the 
syphilitic  dystrophies. 

Hereditary  Syphilis  of  the  Third  Gexeration 
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111  face  of  a  general  agreement  of  authorities  as  to  principles,  and  in 
spite  of  the  divergent  interpretation  of  details,  one  must  at  least  confess 
that  hereditary  syphilis  in  the  third  generation  is  p^jssihle,  though  it 
must  be  eminently  rare.  And  one  may  add  by  way  of  precautiun  that 
the  other  factors  in  heredity — especially  in  the  production  of  con- 
genital dystrojihies,  such  as  alcoliol,  privation,  etc,,  whose  influence  is 
so  marked  upon  syphilis  in  the  tirst  and  swond  generation — must  be  ini- 
j>nrtant  elements,  and  are  perhaps  even  the  important  elements  in  deter- 
mining syphilitic  heredity — especially  dystrophic  heredity — in  the  third 
generation. 

THE  SECOND  ATTACK    OF   SYPHILIS 

In  a  recorded  office  experience  of  over  2,000  cases  of  syphilis  and 
an  unrecorded  hospital  exjx^riene^  of  far  more  than  as  many  again, 
neither  my  father  nin*  1  have  encountered  an  authentic  case  uf  a  sec- 
ond attack  of  syphilis.  Our  experience,  therefore,  cunvioces  us  tliat  a 
single  attack  of  syphilis  confers  immunity  that  last^  an  ordinary  life- 
time. It  were,  however,  quite  as  absurd  to  insist  that  this  immunity 
Diust  last  a  lifetime  as  to  insist  that  syphilis  is  incurable.  All  that  one 
can  safely  allege  is  that  there  is  only  an  infinitesimal  danger  of  error 
in  assuring  one's  patients  that  syphilis  boasts  a  solitary  virtue — viz,, 
having  acquired  it  once  they  will  never  acquire  it  again. 


CHAPTER   LXIX 
ETIOLOGY  AND  PATHOLOGY  OF  SYPHILIS 

In  May,  1905,  Schaudinn  and  Hoffmann,  while  endeavoring  to 
identify  the  Cytorrhyctes  luis  (Siegel),  one  of  the  alleged  causes  of 
syphilis,  observed  a  hitherto  undescribed  organism  in  the  secretions 
from  syphilitic  sores.  The  publication  of  their  findings  was  immedi- 
ately followed  by  confirmatory  evidence  from  all  parts  of  the  world. 
Metchnikoff  and  Roux  not  only  confirmed  the  observation,  but  called 
attention  to  the  fact  that  Bordet  and  Gengon  had  previously  observed 
the  microorganism  in  certain  syphilitic  secretions,  but  not  finding  it  con- 
stantly, had  dropped  further  investigation.  Levaditi  found  it  in  lesions 
of  congenital  syphilis.  Bertarelli,  Volpino,  and  Bovero  were  able  to 
identify  it  in  stained  sections  of  syphilitic  organs.  Larrier  and  Ber- 
geron have  recently  identified  it  in  the  blood  of  syphilitic  patients,  and 
innumerable  observers  in  every  country  have  noted  clinically  that  the 
organism  may  be  found  in  almost  every  lesion  of  early  untreated  syph- 
ilis, though  most  common  in  the  most  infectious  lesions. 

So  overwhelming  indeed  is  the  mass  of  evidence  that,  in  spite  of  the 
fact  that  the  organism  has  not  been  cultivated,  it  seems  certain  that 
the  cause  of  syphilis  has  at  last  been  found,  and  we  may  safely  say 
that  the  spirocheta  of  Schaudinn  is  either  the  cause  of  syphilis  or  one 
phase  in  the  life  cycle  of  some  microorganism  which  is  the  cause  of 
syphilis. 

THE   SPIROCHETA    PALLIDA 

The  Spirocheta. pallida  (spironema,  treponema  ^  pallidum)  is  a  mo- 
tile spiral  organism  (Fig.  136),  varying  in  length  from  4  to  14  /i,  in 
diameter  from  an  immeasurable  thinness  up  to  about  i  /*;  it  is  cylin- 
drical, not  flattened ;  its  spirals  usually  number  from  6  to  14,  though  as 
high  as  20  and  25  have  been  counted  in  exceptionally  long  ones.  The 
length  and  depth  of  the  spirals  varies  from  1  to  1.5  /*. 

*  The  name  "  treponema  "  was  suggested  by  Schaudinn  as  more  accurately  descriptive 

of  the  exact  nature  of  the  parasite.     But  this  name  has  met  with  no  general  favor  and 

the  special  features  upon  which  Schaudinn  based  his  preference  are  still  contested. 

Indeed,  so  little  is  yet  known  about  the  spirochetsB,  that  it  is  impossible  to  place  them 
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Whether  in  inntinn  or  iit  n^st,  alive  or  doiiil,  the  SfJirriehcta  pallida 
never  loses  ils  8]nrrtl  slia|x\ 

Methods  of  Staining,^ — ^The  Spiroeheta  pallida  approximates  the  pro- 
tozoa in  its  resistance  to  the  nsual  haeteriul  stains. 

For  the  examination  of  tinid  8|K^einiens  tlie  (lark-field  illumination 
shouldj  therefore^  ahvays  be  employed,  for  in  the  dark  field  the  cbarac- 


FtQ.  136. — Splbocheta  Pallida  (two  in  centner)  aiul  rofringens  (thnn?,  more  deeply  staiood.) 

(HofTmaiiD,) 


teristie  shape  and  motion  of  the  Spiroeheta  pallida  distinguish  it  clearly 
from  alt  similar  ftrganisms.  The  classic  method  of  preparing  and 
staining  is  Schauditm  and  Hofftmi/ui's  modifieaHon  of  Giemsa,  as 
follows; 

1,  Obtain  the  specimen  by  scratching  the  surface  of  the  lesion 
(chancre,  mucons  patch),  after  having  washetl  it  tboroughly  clean  of 
all  contamination  * — the  admixture  of  a  trace  of  blood  does  no  barm. 
Spread  the  secretion  thns  obtained  as  thin  as  possible;  dry  without  heat- 
ing; harden  for  fifteen  minutes  in  absolute  alcohol. 

2*  Employing  the  (iicinsa  stain  (made  by  (iriibler,  of  Ticipzig),  di- 
lute this  by  adding  about  1  dn>p  to  1  ce,  of  water  (to  which  1  to  10 

m  a  class,  atill  less  to  determine  accurately  the  relative  positions  of  individual  metnbera 
of  tliat  class. 

Whether  SpircM?hetrt  pallida  is  a  bacterium  or  a  protozorm,  whether  it  divides  by 

loagitudiriid  or  hy  tranavt^rsc  fiaaiiri-.  whc'ther  IXa  fliiKplla  arc  n^al,  whether  it  has  an 
undulatiiiR  mpmtirane  and  nuclei,  the  future  must  cit»t'ide. 

The  most  reeeut  coiUri  hut  ions  Hiuiiming  up  our  present  knowleilge  of  Spirrichela 
pallida  are:  Sobernheim,  Hitrnlb.  d.  Pidh.  Mkroorg.,  1907,  No.  2,  p.  527  (with  eleven 
pages  of  bibliography);  and  in  Americaa  hteniture,  Rosenberger,  Am.  Jour.  Med,  Sd.t 
mm,  vol  cxxxi,  p.  143;  Pfend«r,  .4m.  Med.,  HKK5,  %^oL  xi,  p.  350;  and  Ewing,  N.  Y\ 
Stale  Jour,  of  Med.,  1907,  vol.  vii.  p.  177. 

^  Rille  and  Vockemdt  found  that  an li septic  wet  dressings  eliminate  mixetJ  infection 
without  aiTecting  the  spirochetie.  Inasmuch  as  the  spiroeheta?  he  among  the  eptthc^lia 
rather  than  upon  them,  the  l^>est  re^iVilts  are  ohlained  hy  acrapnig  the  lesion  quite  deeply. 
The  fewer  leukocytes  in  the  exudate  the  more  apiroclieta*  it  ia  likely  to  contain  (Ewing), 
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drops  of  1 : 1,000  calcium  carbonate  has  been  previously  added — this  is 
advantageous  but  not  essential). 

3.  Immediately  spread  the  diluted  stain  on  the  specimen  and  let  it 
stand  one  hour. 

4.  Wash  freely  in  water,  dry  without  heating,  and  mount 

This  is  the  standard  stain.  A  quicker  method  is  that  of  Simonelli 
and  Bandi  ^  or  of  Goldhom.^  A  few  drops  of  this  will  stain  a  specimen 
(dried  without  heating)  in  two  or  three  seconds.  The  smear  is  then 
rinsed  in  water  and  dried  (cold). 

Tissue  Stain. — The  best  is  Levaditi's  modification  of  the  Eamon  y 
Cajal  silver  stain.® 

1.  Sections  are  cut  1  mm.  thick  and  hardened  in  10-per-cent  for- 
malin for  twenty-four  hours. 

2.  Wash  and  harden  in  96-per-cent  alcohol  twenty-four  hours. 

3.  Wash  a  few  minutes  in  water  until  they  sink. 

4.  Impregnate  with  silver  by  soaking  for  three  (to  five)  days  in  a 
1.5-per-cent  (to  3-per-cent)  solution  of  silver  nitrate  at  a  temperature  of 
38°  C. 

5.  Wash  rapidly  in  water  and  place  for  twenty-four  (to  forty-eight) 
hours  at  the  room  temperature  in    • 

Acid  pyrogallic 2  gm. ; 

Formalin  5  c.c. ; 

Aq.  destill 100  c.c. 

Distribution. — Sufficiently  expert  and  conscientious  investigation  re- 
veals Spirocheta  pallida  in  fully  three  fourths  of  the  smears  taken  from 
chancres,  moist  papules,  and  mouth  lesions. 

It  was  to  be  hoped  that  aspiration  of  the  l;^Tnph  nodes  adjacent  to 
the  chancre  might  prove  a  simple  means  of  obtaining  uncontaminated 
smears  of  Spirocheta  pallida ;  but,  imfortunately,  the  microcirganism  is 
rare  in  the  center  of  nodes,  being  chiefly  confined  to  the  region  of  the 
periphery,  so  that  there  is  a  distinctly  less  probability  of  finding  them 
there  than  in  the  chancre  itself. 

Though  the  later  secondary  lesions  contain  fewer  spirochetal,  these 
have  been  found  as  late  as  nine  years  after  chancre  by  Sobernheim  and 
Tomasczewski. 

They  have  been  found  in  the  pus  from  a  nonsypliilitic  abscess  occur- 
ring during  the  acute  stage  of  the  disease  (Fliigel),  in  the  serum  of 
blisters  raised  by  cantharides  (Levaditi  and  Petresco),  in  albuminous 

»  CerUralbLf.  Bact.,,ParasU,  v.  Infect.,  1905,  vol.  xl,  p.  159. 
^Jour,  o/Exper.  Med.,  1906,  vol.  viii,  p.  451. 

•The  so-called  old  Levaditi,  in  contradistinction  to  the  new  or  pyridin  Levaditi, 
which  is  quicker  but  not  so  accurate. 
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iiriTie  (Drf'Yor  mu]  T(X*[rt4 )»  in  tlie  lil<H>il — after  nuuiv  faihiro^s,  arnl  only 
during  the  first  few  uiniitlis  aii<l  li<'fnre  tlji"  iK'^iiiHiiii^  f»f  iiirn-urial  treat- 
ment (Xoggerath  imtl  Stiihelin,  Seliandinn,  KioharclH  an<l  Ihmt  et  a/.). 

ilust  interesting  iif  iill  lias  Ikk-u  tlic  S4^areli  f<»r  splroclnftv  In  tertiary 
lesions,  whielij  for  a  long  tinie,  was  fruit  less,  but  was  tinally  crowned 
with  suocesfi.  Tomasczewski,  who  has  found  theni  in  Ti  out  of  10  gnni- 
nnita  examined,  states?  that  eight  to  ten  hours  munt  sometimes  be  spent 
in  examining  smears  before  tintUng  a  tvjfical  spiroeheta- 

The  moist  lesions  of  early  hereditary  syphilis  swarm  with  spiro- 
chette,  and  they  have  been  found  (either  in  smears  or  in  seetions)  in 
practically  all  the  organs  o£  still-born  syphilitic  infants — via^,  liver, 
lung,  spleen,  kidney,  suprarenal  muscle,  heart,  stomach,  intestine,  me- 
senterie  glands^  gall-bhidder  and  duetSy  ovary,  utenis,  prostate,  testis* 
urinary  bhidder,  thymus,  tonsih  Inme,  Juint,  etc.  They  are  usually  most 
numerous  in  the  liver,  lungs,  and  skin.  They  have  been  found  in  both 
fetal  and  maternal  placenta,  and  once  in  the  inguinal  glands  of  tlie  ap 
parently  healthy  mother  of  a  sypliilitic  child  (Buschke  am]  Fischer)! 
Curiously  enough,  masses  of  spirochetie  are  sometimes  found  in  and 
about  the  capillaries  where  no  tissue  change  has  taken  i>lace. 

They  have  not  been  found  in  the  eerebro-spinal  ihiid,  thongli  they 
doubtless  will  be,  for  positive  inoeulations  have  been  obtained  ujK^n  mon- 
keys with  this  fluid  (Hoffnuinn). 

The  examination  nf  normal  secretions— except  the  semen^is  always 
negative,  except  in  severe  congenital  syphilis  (p.  725).  Whether  the 
exception  in  the  case  of  semen  is  due  to  syphilitic  lesions  in  the  seminal 
canals  it  is  impossible  as  yet  to  say. 

Fate.^ — Though  spirochetal  have  been  kept  alive  for  a  few  days  on 
artificial  media,  none  of  the  attempts  at  artificial  cultivation  have  thus 
far  been  sut2eessfuU 

Spiroclietie  are  found  most  frequently  in  the  earliest  and  most  in- 
fectious lesions  of  syphilis.  Wliether  in  the  chancre  and  early  sec- 
ondary lesions  of  acquired  syphilis  or  in  the  organs  in  inherited  syphilis, 
they  abound  in  the  walls  of  the  blood-vessels  and  in  the  perivascular 
tissues.  They  are  relatively  nirc^  in  (lie  lymph  vessels,  sinqiri singly  few 
in  the  nodes,  and  when  found  in  the  nodes  are  usually  in  or  about  the 
blood  capillaries  at  their  ciremnference  (lloflfiuann  and  I^^r).  They 
have  lieen  found  in  giinit  numbers  among  the  epitlielia  of  the  chancre  or 
the  nirdst  jjapule.  A  few  observers  Ixdieve  they  have  seen  evidence  that 
the  spiroebetu*  are  destroyed  by  phagocytosis.  In  tertiary  lesions 
(gunimafa)  they  have  l)een  found  only  in  the  active,  advancing  edge  of 
the  lesion,  never  in  its  necrotic  center  or  in  its  secretion. 
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Tt  seems  probable,  therefore,  that  the  spirocheta;  are  distributed  by 
the  lymph  rather  than  by  the  blood  current,  directly  excite  the  perivas- 
cular inflammation  characteristic  of  all  syphilitic  lesions,  and  are  de- 
stroyed by  phagocytosis. 

Although  a  few  observers  have  denied  that  the  administration  of 
mercury  has  any  effect  upon  the  spirocheta,  it  is  the  consensus  of  opin- 
ion that,  as  soon  as  mercury  is  administered,  the  spirochetse  rapidly 
disappear  and  soon  are  undiscoverable,  and  this  disappearance  seems  to 
be  especially  rapid  under  inunction  and  hypodermic  medication. 

EXPERIMENTAL   SYPHILIS 

Much  work  has  been  done  in  this  line  by  the  distinguished  chiefs  of 
the  Institut  Pasteur  at  Paris,  by  Neisser,  who  made  a  special  trip  to 
the  tropics  for  this  purpose,  and  by  others.  These  investigators  have 
proven  beyond  possible  doubt  that  monkeys  may  be  infected  with  syph- 
ilis, and  have  even  worked  out  the  type  of  simian  syphilis. 

In  other  animals  successful  inoculations  have  been  made;  but  the 
resultant  syphilis  is  a  travesty  on  the  dire  disease  we  know.  Thus  Ber- 
tarelli,  Hoffmann,  and  Scherber  have  inoculated  the  corneas  of  bitches 
and  produced  a  localized  typical  syphilitic  inflammation  from  which 
spirochetse  could  be  obtained.  But  such  investigations  are  of  no  prac- 
tical import. 

But  the  most  important  practical  conclusion  yet  reached  from  these 
experiments  is  that  syphilitic  secretions  cease  to  be  infectious  after 
twelve  to  twenty-four  hours,  and  much  sooner  (at  most  six  hours)  when 
dry.  This  explains  why  we  are  not  all  infected  by  cigars  and  why  the 
syphilitic  may  live  and  dine  with  his  family  in  absolute  safety  so  long 
as  the  cups,  forks,  and  spoons  that  enter  his  mouth  are  washed  and  dried 
before  being  used  by  anyone  else  at  the  following  meal. 

Prophylaxis. — As  soon  as  Metschnikoff  and  Roux  had  proved  to  their 
satisfaction  the  transmissibility  of  syphilis  to  monkeys,  they  turned 
their  attention  to  its  prophylaxis.  The  results  of  their  experiments  were 
startling.  They  found  that  excision  of  chancre,  even  of  commencing 
chancre,  is  entirely  futile  as  a  preventive  or  minimizer  of  the  subsequent 
development  of  the  disease.  Cauterization  of  the  chancre  they  found 
equally  futile.  Indeed,  tvide  excision  of  the  inoculated  area  at  any  time 
later  than  eight  hours  after  inoculation  failed  to  prevent  the  develop- 
ment of  chancre  ^  (confirmed  by  Neisser).  Moreover,  the  application 
of  heat  to  the  site  of  inoculation  (to  destroy  the  virus)  and  of  various 
antiseptics  (including  strong  solutions  of  sublimate)  availed  nothing. 


*  But  in  one  case  amputation  of  an  inoculated  ear  after  twenty-four  hours  was 
preventive,  and  the  monkey  was  subsequently  successfully  inoculated. 
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The  only  way  in  \vliii-'h  tbey  w*ire  able  to  derttroy  the  virus  after  in- 
ooulation  was  by  applying,  within  «ix  bourJSj  a  calomel  salve  (calomel, 
20;  lanolin,  4U).  So  nniversally  preventive  did  this  prove  that  tlirj 
jM'rfonijefl  a  cuntirnnitory  inoculation  (with  monkey  eontrols)  upon  a 
inediual  .stiulent,  inwulatinf^  hini  with  tlie  virnlent  sc^eretiou  of  a  chancre 
and  of  a  nuieans  papule,  rubbing  in  the  calomel  salve  within  one  hour, 
and  watching  biui  long  enough  to  he  sure  that  no  sign  of  syphilis  de- 
veloped. 

Henoe  we  may  infer  that  the  only  fyersonal  prophylaxis  against  syph- 
iJiiic  infccJIon  lieSf  not  in  cauterization  or  excision,  but  in  inunction 
wilh  a  h-irottg  mcmrriftl  oininHmi  within  07ie  hour  ^  of  inoculation. 

Inoculation  Immunity — All  eilorfs  to  develop  artificially  either  an 
active  or  a  passive  immunity  to  syphilis  have  failed  in  man  as  well  h5 
in  monkey.  Taking  as  a  starting  point  the  inuuunity  to  reinfection, 
which  begins  so  early  in  tlie  disease  (tenth  to  fourteenth  day),  and  usu- 
ally lasts  a  lifetime^  inoculation  exix^riinents  have  been  ma<le  with  tlie 
bhKid  serum  of  syphilitics,  w*itii  the  juices  from  syphilitic  lesions  (fil- 
tered through  ixircelain),  as  well  as  by  *'  passing"  the  infect iun  through 
several  individuals.  The  result  has  been  absolute  zero:  as  yet  **  tlj€ 
only  way  to  he  immune  to  syphilis  is  to  have  it." 

Serum  Diagnosis  and  Treatment— In  this  line  lie  our  brighteat  hopes 
for  practical  results  from  animal  infxmlation.  Imagine  what  would  he- 
come  of  syphilis  on  the  tlisco very  of  a  diagnostic  chemioo-physiologic  test 
and  of  a  therapeutic  serum  !  The  promise  that  some  such  sera  may  soon 
be  obtained  is  almost  too  good  to  believe. 

Among  the  promised  diagnostic  serum  tests  those  of  Wassermann 
and  of  Noguchi  are  tlie  l>est  known.  Both  are  of  value  in  tlie  diagnosis 
of  aciive  nnireated  syphilitic  lesions.  If  the  patient  has  taken  no  mer- 
cury whatever  for  three  months,  and  suffers  from  s%Tnptoms  the  nature 
of  wdiich  is  not  clear^  the  test  is  almost  invariably  accurate  and  nnvv  be 
of  great  assistance  in  making  a  diagnosis.  But  if  mercury  has  been  re- 
cently administered  the  test  is  valueless  if  negative,  and  if  the  syphilis 
is  in  a  fKn^iod  tif  seeming  calm  a  negative  Wassermann  has  little  or  no 
prognostic  value. 

The  proper  interpretation  of  these  tests  requires  great  care  and  much 
exjierience. 

PATHOLOGY    OF    SYPHILIS 

Syphilis  is  appjareufly  caused  by  the  Spinx'heta  pallida,  and  is  char- 
acterized by  lesions  of  the  vessels  and  of  the  tissues  surrounding  them, 
excited  by  this  parasite.    Whether  the  lesions  are  excited  by  the  parasite 


I 


'  Clinical  application  of  this  t«8t  hasi  however,  failed  to  prevent  the  appearance  of 
chancre  in  tliree  reported  cases. 
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directly  or  through  the  medium  of  a  toxin  we  do  not  know,  though  the 
latter  is  the  more  probable  hypothesis.  Nor  is  it  yet  clear  whether  the 
damage  is  done  chiefly  through  the  lymph  vessels  and  spaces  or  through 
the  blood  capillaries. 

With  a  few  exceptions  (of  which  the  most  notable  are  paresis,  tabes, 
iritis,  and  the  macular  syphilid)  the  lesions  of  syphilis  may  be  classed 
as  perivascular,  granulomata — i.  e.,  infiltrations  of  the  vessel  walls  and 
of  the  surrounding  tissue  with  small,  round  cells  and  plasma  cells.  The 
vessels  most  commonly  affected  are  the  capillaries. 

Syphilis  is,  therefore,  classed  (with  tuberculosis  and  leprosy)  among 
the  infectious  granulomata. 

Lesions  of  the  Capillaries. — The  congestion  and  proliferation  shows 
itself  by  dilatation  of  the  vessel  lumina,  swelling  and  proliferation  of 
the  endothelium,  and  formation  of  new  capillaries.  Congestion  and 
proliferation  also  occurs  in  the  connective  tissue  surrounding  the  ves- 
sels, as  a  reaction  to  the  exudation. 

The  exudation  occurs  in  a  ^'  coat-sleeve  "  fashion,  surrounding  the 
inflamed  vessels  with  a  zone  of  infiltrate  many  times  the  diameter  of  the 
vessel  itself.  This  zone  gradually  merges  at  its  edge  into  the  surround- 
ing normal  tissue.  Groups  of  capillaries  are  usually  affected  and,  when 
the  inflammation  is  at  all  marked,  the  zones  of  infiltrate  merge  into  one 
another  to  form  an  irregular  area  more  or  less  widespread. 

The  exudate'consists  of  small  round  cells  and  plasma  cells,  mingled 
with  other  cells  (more  or  less  proliferated)  of  the  infiltrated  tissue. 
Here  and  there  a  giant  cell  is  sometimes  seen.  These  giant  cells  are 
neither  constant  nor  characteristic  of  syphilis  (they  are  much  more  com- 
mon in  tuberculosis). 

The  reaction  of  the  exudation  upon  the  capillaries  themselves  is 
most  important.     The  vessels  are  primarily — 

1.  Congested  and  proliferated,  and  secondarily — 

2.  Throml)Osed,  ^^  their  former  site  being  marked  by  solid  cords, 
groups  of  irregularly  disposed  cells  with  pale  staining  nuclei  and  giant 
cells  with  peripheral  or  central  nuclei  or  both  "  (Fordyce  ^).  Without 
discussing  further  the  disputed  origin  of  the  giant  cells,  one  may  recog- 
nize that  many  of  them  are  due  to  this  capillary  degeneration. 

As  a  result  of  the  thrombosis  and  destruction  of  the  vessels,  the  in- 
filtrated zones  may  be  mottled,  showing  amid  the  cellular  exudate  lighter 
areas  representing  the  degenerated  capillaries.  Moreover,  when  this 
vascular  degeneration  is  extensive,  there  is  macroscopic  necrosis  of 
tissue  on  the  ex])08ed  surface  or  in  the  center  of  the  lesion.  Hence  the 
erosion  of  chancre,  the  desquamation  of  the  syphilitic  papule,  the  ulcera- 
tion of  the  tubercular  syphilid,  and  the  caseation  of  gumma. 

» Jour.  Am,  Med,  A««'n,  1907,  vol.  xlix,  p.  462, 
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Three  Ivjms  of  relhilur  oxmlate  may  I*  Jislinguishi^il,  viz.: 
L  The  rlitTuse  pxiidate  raiiseil  hy  an  acute,  inteiisf^  sypliilitic  infee- 
\hm  in  a  jsoil  of  little  resisting  power.  This  is  seen  characteristically 
in  tlie  visceral  lesions  of  liereditary  sy]iliilis.  A  wht^le  ln!>e  of  liver 
or  hnig  18  iiitiitriited ;  there  h  practically  no  tendency  to  kK^alizatioii 
of  the  exudate  or  to  central  degeneration  (guninia) ;  all  the  vessels  are 
involved. 

2,  The  circii  inscribed  J  mild^  rnnltilocnlar  exudate  wiHr  nn  tendency 
to  central  degeneration,  but  with  a  marked  tendency  to  spontaneons  reso- 
hition.     Such  are  ihe  ephemeral  lesions  of  .secondary  acquircfl  sypliilis, 

3.  The  circnniscrib«Hl,  grave,  malignant  lesions  of  tertiary  syphilU 
(whose  chiiracteristica  are  shared  in  a  less  degree  by  the  chancre),  of 
which  the  gninma  is  the  tyjx*.  These  tertiary  or  gummatous  lesions 
thus  consist  in  dense  perivascular  exudates  with  central  degeneration 
(caseation)  due  to  vascular  obstruction  and  obliteration  in  tlie  fieri phery 
of  the  lesinn. 

The  Pathology  of  GtLiimia.^^The  Htbculaneous  guttuna  is  a  dcei>- 
set  syphilitic  tuln^rcle.  At  its  onset  it  is  simply  a  syphiloma,  a  localized 
perivascular  gi'annloma,  set  in  the  siibcutanemis  tissue.  But  its  center 
soon  breaks  down  into  a  gelatinous  or  gummy  mass  (wheuw  the  name 
"  gumma  ").  This  central  gummy  mass  consists  of  necrotic  tissue  held 
together  by  a  network  of  tihrous  connective  tissue,  so  that  even  when  the 
mass  is  large  an<l  completely  disorganized  it  does  not  become  absolutely 
fluid,  but  is  kept  in  a  characteristic  semisolid  state. 

This  nuiss,  yelhiw  or  senesanguimileut  in  as|>rct,  rapidly  enlarges 
and  bursts  through  the  skim  Through  the  nh^r  thus  formed  the  gununy 
center  comes  away  bit  by  bit,  leaving  a  giumuatous  ulcer. 

Gumma  of  the  intfrnal  orrjans  (liver,  testicle,  eU\)  Ixdiaves  some- 
what differently.  It  begins  as  a  granuloma  and  undergoes  central  de- 
generation, but  it  finds  no  outlet,  and  is  limited  in  its  spread  by  tJie 
change  that  occurs  in  its  own  outer  layers.  IJere  the  inflammatory 
exudate  changes  gradually  into  scar  tissue,  which  completely  envelops 
the  central  gummy  mass.  In  this  fully  de%xdopcd  state  the  visceral 
gimmia  therefore  c«msists  of  a  central  gimuny  mass,  surrounded  by  a 
dense  envclojie  of  flbrous  tissue,  which  itself  is  infiltrated  and  sur- 
rounded by  plasma  and  small  round  cells.  Healing  takes  place  either  by 
absorption  or  l>y  encapsulation  of  tlie  gummy  mass.  The  contraction  of 
the  fibrous  tissue  leaves  a  characteristic  hard,  puckered  scar. 

The  diffuse  fjumma  forms  still  another  pathologic  ty]>e,  in  which  the 
syphiloma  is  s|>read  over  a  relatively  large  area,  undergt">es  no  central 
degeueration,  and  heals  by  coni]dete  transformation  into  sc^r  tissue. 

Lesions  of  the  Larger  Vessels — Of  the  larger  vessels  the  arteries  an^ 
much  the  most  coinuifmly  affected  by  syphilis,  the  veins  leas  often,  the 
lymphatics  least  of  all 
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The  lesions  are  comparable  to  those  that  occur  in  the  capillaries — 
i.  e.,  exudation  into  and  about  the  vessel  with  obliteration  and  degenera- 
tion as  its  terminal  stage.  Indeed,  some  larger  vessels  are  often  in- 
volved in  the  capillary  lesions  described  above.  But  the  typical  syph- 
ilitic lesions  of  the  large  vessels,  especially  the  arteries,  derive  their 
importance  rather  from  the  lesions  of  the  vessels  themselves  than  from 
those  of  the  surrounding  tissues. 

The  "  coat-sleeve  "  infiltrate  is  seen  about  small  vessels ;  but  this 
systematic  disposition  of  the  exudate  diminishes  progressively  in  pro- 
portion to  the  size  of  the  vessel  attacked  until,  in  the  aorta,  the  lesions 
are  usually  patches  distributed  over  the  circumference  of  the  artery,  but 
showing  no  definite  tendency  to  surround  it 

The  changes  in  the  walls  of  the  larger  arteries  are  most  common  and 
have  been  best  studied  in  the  arteries  of  the  brain.  Whether  these 
changes  usually  begin  in  the  arterial  intima,  as  Heubner,  their  discov- 
erer, supposed,  or  in  the  adventitia,  as  is  now  generally  believed,  they 
spread  around  and  along  the  vessel  in  the  form  of  a  round-cell  exudate, 
usually  involving  the  adventitia  rather  more  than  the  intima,  but  in 
large  measure  sparing  the  muscular  tissue  of  the  media.  Actual  gum- 
mata  may  occur  in  the  adventitia.  Thus  the  wall  of  the  vessel  is  thick- 
ened, its  elasticity  lessened,  its  intima  congested  and  roughened.  Hence 
in  the  smaller  arteries  the  clinical  result  of  syphilitic  inflammation  is 
usually  thrombosis  or  obliteration,  less  often  rupture  or  aneurysm,  while 
in  the  aorta  aneurysm  is  the  clinical  manifestation  of  the  disease. 


CHAPTER   LXX 
THE  COURSE  OF  HYPmUS 


THE    ONSET 

Aktholtchi  iilft^rly  irregular  hi  its  rniirst\  syiiliiliH  in  practically  al- 
ways quite  eharat'teristie  in  its  k'giniiiiifis  (at  least  in  the  male),  and 
til  118  the  iliu^iiHsis  of  syjthilis  is  (ia]i|>ily  most  readily  made  at  the  time 
when  it  i,s  nie.st  necL'ssiiry  Ui  ituike  it. 

Onset  in  Man.— ^In  urdor  tJi  get  a  picture  nf  the  way  in  which  svphilb 
hegiiis  let  118  take,  fur  exuniple,  a  typical  <^ase  in  a  man.  lie  has  inter- 
eunrse  on  a  given  date  (and  may  notice  an  alirasinn  upon  tlie  iK?nis,  ur 
there  may  come  out  within  the  next  few  days  a  crop  of  herpetic  vesicles. 
Yet  in  the  great  unijurity  of  instances  neither  of  these  tilings  18  noted). 
Jle  thinks  lumself  entirely  normal  and  notices  nothing  wrong  for  a 
period  of  three  to  five  weeks.  Then  he  accidentally  l»c<x»me8  aware  that 
there  is  upon  tlie  glaus  jienis  or  upm  the  foreskin  a  single  pimple.  This 
grows  and  hecomes  quite  hard,  and  i.s  eroded  or  ulcerated  ujxin  its  snr- 
face.  In  a  week  or  ten  days  the  glands  in  one  or  both  groins  begin  in 
swell,  yet  llie  sore  itself  and  the  glands  are  practically  painless,  and,  as 
neither  of  them  attains  any  gi-eat  size^  the  patient  may  neglect  to  con- 
sult a  physician.  But,  though  relatively  in^signiiicant,  the  sore  does  not 
get  well ;  the  ghuuls  do  ntjt  disappear.  Three  or  four  weeks  go  by  and 
the  ulceration  upon  the  surface  of  the  sore  gradually  heals,  but  a 
hard,  typical  lump  remains  under  the  epidermis.  Then,  in  from  two 
to  tliree  months  from  the  time  of  infection^  the  first  general  symptoms 
apixi'iir. 

First,  he  begins  to  feel  a  little  miserable;  liis  bones  ache;  he  feels 
perhaps  a  little  feverish,  but  probably  not  detinitely  siek,  and  may  take 
no  very  great  account  of  his  nndady  nnlil  lie  notices  a  rash  upon  his 
body  or  some  sore  spots  in  the  mouth  or  pharynx.  These  are  pretty 
sure  to  bring  him  to  the  physician,  wdio  finds  him  with  a  characteristic 
macular,  jmpuhir,  or  jxtlymorphous  cTuption  (to  be  deserilied  iu  detail 
later),  with  little  s^Jres  in  the  moutli  or  pharynx,  with  disseminated^ 
minute,  sc^ahhed  ulcerations  iu  the  scalp,  [lerbafis  with  a  slight  evening 
rise  of  tem|>t^rature,  and  tender  sternnm  and  shins.  He  is  ia  full  sec- 
ondary syphilis.  The  diagnosis  is  unmistakable, 
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Onset  in  Woman. — Such  is  the  course  followed  by  almost  all  men. 
In  women  the  onset  of  the  disease  is  by  no  means  so  characteristic.  The 
chancre  is  so  slight  a  lesion  that  it  is  usually  overlooked  by  the  patient, 
and  she  may  fancy  herself  entirely  well  until,  two  or  three  months  after 
infection,  she  begins  to  feel  run  down.  She  may  have  enough  fever  to 
fancy  she  has  malaria,  or  she  may  be  treated  for  an  imaginary  typhoid ; 
or  she  may  suffer  from  frightful  pains  in  her  bones,  in  her  head,  these 
pains  coming  on  in  the  evening  and  much  worse  at  night  than  during  the 
day.  A  short  while  after  the  beginning  of  this  outbreak  of  general 
toxemia  she  may  show  lesions  of  skin  and  mucous  membrane  quite  as 
characteristic  as  those  found  in  the  male.  But  in  a  certain  proportion  of 
cases  (9  per  cent)  these  objective  evidences  are  so  faint  as  to  be  over- 
looked and,  consequently,  she  does  not  present  a  typical  and  unmistak- 
able picture  of  the  disease.  In  such  cases  repeated  miscarriages,  or  the 
birth  of  children  that  promptly  die,  may  constitute  the  only  early 
symptoms. 

If  the  diagnosis  is  not  made,  her  symptoms  may  gradually  abate, 
and  it  may  be  years  before  a  tertiary  outbreak  proves  that  she  has 
syphilis.  Or  she  may  go  on  to  have  some  characteristic  lesion  within  a 
few  weeks  or  months. 

DURATION   OF   PRIMARY    AND  SECONDARY 
INCUBATION 

Such  is  the  beginning  of  syphilis  as  we  see  it  clinically.  It  may  be 
divided  into  two  periods:  the  primary  incubation,  ending  with  the  ap- 
pearance of  the  primary  lesion — the  chancre — and  the  secondary  incu- 
bation, ending  with  the  appearance  of  the  secondary  lesions. 

The  extreme  limits  of  the  various  incubation  periods  are: 

First  incubation  (inoculation  to  chancre)  :=ten  days  to  six  weeks. 

Second  incubation  (appearance  of  chancre  to  secondaries)  =  within 
five  months. 

Total  incubation  (inoculation  to  secondaries)  =  one  month  to  six 
months. 

But  if  the  patient  actually  has  syphilis,  it  is  rarely  necessary  to  wait 
so  long,  for  clinically  the  secondary  incubation  falls  within  three  months 
in  94  per  cent,  and  the  total  incubation  within  four  months  in  96  per 
cent  of  all  cases.  What  might  be  termed  "  the  normal  case  "  runs  a  pri- 
mary incubation  from  two  to  five  weeks,  a  secondary  incubation  from 
one  to  three  months,  a  total  incubation  from  six  weeks  to  four  months. 

THE   SECONDARY    LESIONS 

The  secondary  lesions,  if  anticipated  by  treatment,  may  never  ap- 
pear.    Indeed,  the  early  symptoms,  both  primary  and  secondary,  are 
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ciifircly  nverlfHiked  in  1  per  im'iiI,  of  men  (22  out  of  J,liU)  aii'l  in  ^ 
\ivv  cH'iit  nf  women  (18  out  of  207). 

DefinitioE. — The  secondary  lesions  of  syphilis  are  twofold :  an  aait€ 
toxt^-iiiia  iiiid  eertain  local  lesions  varying  in  charar-trr  fmin  simple  con- 
gestion to  exiidatioD.  These  local  lesions  are  not  destructive  in  char- 
acter, do  not  invade  the  adjoining  tissues,  do  not  undergo  caseation^ 
and  on  hp^din-^  leave  little  or  no  scar.  They  have  usually  a  s{x>ntaneous 
tendency  to  lieaL 

Secondary  Toxemia, — Examination  of  the  hhxid  during  the  first  few 
montlis  of  sypliilis,  or  at  least  nntil  the  disease  is  contri^lled  hv  treat- 
tnent,  reveals  a  chloroanemia.  In  the  majority  of  cases  in  one's  private 
practice  this  condition  reveals  itself  but  hy  one  symptom :  viz.,  loss  of 
wei^dit.  One  very  fiT(iiiently  tint  Is  the  sypliilitic  10,  20,  or  even  30 
jiounds  lighter  at  the  end  of  six  months  than  he  was  the  day  of  his  in- 
fection.    This  loss  is  gi-adnally  regained  under  treatment. 

On  tln^  otlier  han<l,  typicid,  severe,  syjihililic  toxemia  with  fever, 
prostration,  and  various  pains^  preceding  the  outbreak  of  the  localized 
secondary  symptoms,  is  so  rare  as  to  Ijg  almost  always  mistaken  for 
malaria  or  typhoid  fever  nntil  the  ernphve  lesions  appear  and  establish 
the  diagnosis,  imless,  as  happenrd  to  a  youth  who  came  to  me  in  tlie  full 
glory  of  a  general  papular  syphilid,  it  suggests  measles. 

The  longHlrawn-ont  deliility,  with  loss  of  weight  as  its  most  striking 
symptom,  is  mneli  more  severe  among  women. 

Local  lesioni — The  first  local  secondary  lesion  appears  on  the  skin 
in  almost  every  case. 

This  first  eruption  is  macular  or  maculopapular,  and  generally  dis- 
tributed over  the  trunk,  less  marked  on  the  extremities.  Exceptionally, 
it  is  preceded  by  a  few  scattered  papules. 

The  Early  Sevondary  Leswns, — But  soon  a  wdjole  group  of  lesions 
api^ars  to  form  a  eharacteristic  picture  of  early  syphilis.  The  body  is 
covered  with  macules  or  papules ;  the  scalp  is  full  of  moist  crusta- 
oeous  papules  (^*  scabs,"  the  patient  calls  them) ;  there  are  pains  in 
the  joints,  the  bones,  the  must^les,  the  head;  the  mouth  and  throat 
are  filled  with  nuicous  papules  and  erosions;  the  lymph  nodes,  es- 
fK^cially  the  epi trochlear  and  posterior  cervical,  Ijeeome  enlarged^  while 
the  scar  of  the  chancre  with  its  satellite  adenitis  still  marks  the  port 
of  entry. 

Such  is  the  pathognomonic  picture  of  secondary  syphilis  at  its  out- 
set. The  picture  lasts,  in  any  or  all  of  its  constituents,  from  a  week  or 
two  to  a  month  or  two. 

The  Subsequent  Serondarij  Lesioths. — After  the  subsidence  of  this 
first  outbreak  tlie  oeeurrenee  of  si^condary  aymptt*ms  fi>lli>ws  no  rule. 
Lesions  of  the  skin  and  mucous  membranes  are  likely  to  relapse,  but  at 
what  intervals  one  cannot  prophesy,     A  surprisingly  large  proportion 
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of  well-treated  cases — perhaps  one  in  five — have  no  further  secondary 
symptoms.     Relapses  are  most  frequent  in  the  first  year. 

Dnration  of  Secondary  Lesions — While  there  is  no  absolute  term  to 
relapses  of  secondary  lesions,  no  "  secondary  period  "  of  syphilis,  yet 
secondary  lesions  cease  within  the  first  four  years  in  about  90  per  cent 
of  cases,  within  six  or  seven  years  in  about  95  per  cent  Secondary 
lesions  appearing  later  than  the  tenth  year  are  the  rarest  exceptions. 

THE  TERTIARY   LESIONS 

Definition. — Those  lesions  of  syphilis  which  are  localized  rnd  de- 
structive of  tissue  are  called  tertiary.  They  consist  of  relatively  diffuse 
infiltrations  terminating  in  the  production  of  masses  of  scar  tissue  or 
of  relatively  localized  masses  (gummata)  tending  to  central  caseation. 
The  tertiary  lesions  show  little  tendency  to  heal  spontaneously,  but 
spread  to  the  surrounding  tissue,  advancing  in  a  circular  or  circinate 
way  and  destroying  every  tissue  encountered  in  truly  malignant 
fashion. 

Ocenrrence. — The  majority  of  cases  of  syphilis  as  we  see  it  to-day 
do  not  have  any  tertiary  lesions. 

Tertiaries  make  their  appearance  more  often  in  the  second  and  third 
years  of  the  disease  than  in  any  other  two  years ;  that  even  in  the  first 
year  they  are  by  no  means  uncommon  (6  per  cent,  Foumier;  13  per 
cent,  Keyes).  In  half  the  cases  they  appear  first  within  three  (Keyes) 
to  seven  (Foumier)  years  after  the  chancre.  The  beginning  may  be  de- 
ferred for  an  almost  indefinite  time.  Among  ray  cases  the  four  longest 
deferred  began  at  thirty  (twice),  thirty-one,  and  forty  years. 

Belapses. — The  intermittent  or  relapsing  character  of  syphilis  is  most 
evident  in  its  tertiary  lesions.  Relapses  of  secondary  lesions  usually 
occur  at  relatively  short  intervals  of  a  few  months ;  tertiary  relapses  at 
longer  intervals. 

About  one  third  of  my  cases  of  tertiarism  relapsed,  and  about  half 
of  these  relapsing  cases  recurred  no  more  after  two  years. 

THE   PARASYPHILIDS   OR   SYPHILITIC   DYSTROPHIES 

Definition. — The  parasyphilids  or  syphilitic  dystrophies  are  lesions 
or  functional  derangements  for  which  pathology  shows  no  syphilitic 
basis  and  for  which  the  antisyphilitic  specifics  afford  little  or  no  relief. 
They  are  apparently  toxic  in  origin,  and  may  be  caused  by  various 
forms  of  systemic  intoxication.  This  systemic  intoxication  is  usually, 
though  riot  necessarily,  syphilis — syphilis  implanted  upon  a  soil  har- 
rowed by  an  evil  heredity  or  fertilized  by  debility  due  to  such  causes 
as  malnutrition,  excessive  mental  or  physical  strain  or  debauch. 
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Varieties.— Tims  the  jiarasffphillds,  or  svjTliHitif  flystrophieSj  include 
all  conditions  whirh,  itiihoid  i/eintj  paikologicatiy  sj/pliiliiir,  are  clin- 


imUy  due  to  syphilis.     Thei 


IS 


legion,     A  case  showing  '*  ecxe- 
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matous-looking  ■ '  miils,  a]ipareiitly  ilue  to  syphilij?^,  an  J  yet  ]x»rsidting 
after  the  truly  syjiliilitic  lesions^  bad  liwii  eurod,  is  an  execllent  example 
of  a  large  and  entirely  indettnite  class  of  eon<litions  lx?aring  no  sperial 
hall-mark  of  syphilis,  and  yet  arising!:  during  tlie  aetive  [jeriod  of  the 
disiease.  In  the  patienfs  mind  siieh  lesions  are  tndy  syphilitic:  Thus 
one  man  tells  me  his  skin  '^  has  never  l:)een  the  same  " — ^another  that  tlje 
textnre  of  his  hair  or  nails  has  changed— sinc^^  his  syphilis.  Another 
feels  his  spirit  hroken  or  his  vitality  gone;  he  never  has  regained  the 
weight  lost  during  the  first  months  of  the  disease;  he  has  been  afflicteil 
with  neuralgic  heat! aches  ever  since  the  disease  Iw^gan.  Another  has  be- 
come hysterical  or  neurasthenie  or  syiiliihihie  to  an  insane  degree^ 

Are  these  functional  or  dystrophic  conditions  truly  syphiHtic  in 
origin  ?  Clinically,  yes.  Syphilis  is  nndouhtvdly  the  exciting  cause. 
And  yet  in  many  snch  instances  one  feels  assured  that  the  cimstitution 
of  the  patient  is  much  more  at  fault  than  the  syphilis.  The  same  rough 
skin  or  impaired  vitality  luight  have  resulted  from  typhoid  fever  or 
from  a  severe  mental  shcx'k  or  from  prolonged  uuilnutritifin.  The  dis- 
order is  a  functional  disturhimee  of  the  nervous  system  evoked  by  syph- 
ilis, but  whether  evoked  by  terror  or  by  toxin,  it  is  often  impossible 
to  say, 

1.  Snch  is  a  large  vagtie  group  which  will  or  will  not  be  classed  as 
syphilitic  dystrophies,  according  as  the  pliysieian  is  materialist  or 
idealist, 

2.  Again,  there  are  a  number  of  conditions  manifestly  not  neurotic 
in  origin,  and  of  which  syphilis,  like  any  other  chronic  toxemia,  may  lie 
the  cause.  Arterios(*lerosis  cotucs  tirst  to  mind,  and  with  it  interstitial 
sclerosis  of  any  viscus,  Foumier  wnuld  add  certain  cases  of  ejiilepsy, 
glycosuria,  etc.  Indeed,  this  chiss  of  cases  Is  but  little  less  broad  and 
vague,  but  little  more  closely  aud  ess4mtially  allied  to  sy|)hil!s  than  the 
preceding  one. 

3.  In  i\\v  tln'nl  class,  and  strikingly  emphasized  by  their  fit^quency, 
their  fatality,  and  their  almost  ctmstant  association  with  syphilis,  are 
tidn^s  clorsalis,  ])aresis,  and  Erb's  spastic  spinal  paralysis.  These  are  the 
parasy|)hilids  par  excellcnee^ 

4.  In  a  fourth  class  are  the  defects  of  development  imparted  by 
hereditary  and,  to  a  less  degree,  by  infantile  syphilis — the  hereditury 
syphilitic  dystrophies. 

PROGNOSIS 

The  general  prognosis  of  syphilis  is  a  gloomy  prospect  compounde 
of  various  follies  amid  which  madness  for  drink  and  carelessness  i 
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treatment  stand  preeminent.  Yet  the  cases  which  I  have  personally 
supervised  from  beginning  to  end  have  been  singularly  free  from  grave 
relapses,  a  freedom  which  I  believe  they  owe  to  the  system  of  treat- 
ment followed,  and  constant  insistence  upon  the  fact  that  relapses  can 
neither  be  foreseen  nor  absolutely  prevented  by  any  system  of  treat- 
ment If  the  patient  is  made  to  recognize  that  he  cannot  be  guaran- 
teed against  relapse  in  his  own  person  (however  sure  he  may  be  that 
he  is  no  longer  infectious)  he  is — sanely — on  his  guard  and  prepared 
to  report  at  tlie  outbreak  of  symptoms  when  they  may  be  promptly 
controlled. 

In  short,  a  case  of  syphilis  intelligently  treated  and  properly  con- 
ducted usually  terminates  with  the  cessation  of  treatment  at  the  end  of 
three  years  in  all  things  except  the  matrimonial  guarantee^  which  is 
habitually  to  l)e  reserved  for  two  years  longer. 

The  elements  of  the  prognosis  are : 

1.  The  patient's  constitution. 

2.  His  environment. 

3.  Ilis  habits,  chiefly  as  regards  alcohol  and  tobacco. 

4.  His  treatment 

6.  The  lapse  of  time. 

The  Patient's  Constitution 

In  syphilis,  as  in  any  other  disease,  the  most  important  element  of 
prognosis  is  the  way  the  patient  happens  to  react  to  the  infection. 

But  the  eflFect  of  the  constitution  of  the  patient  upon  the  course  of 
the  disease  is  by  no  means  limited  to  the  bald  moderation  or  intensifica- 
tion of  symptoms.  Syphilis  brings  out  every  latent  weakness.  It  en- 
courages the  development  of  tuberculosis.  It  plunges  the  hysterical  and 
the  nourasthene  into  new  depths  of  despair.  It  fcn^ds  every  organic 
neuropathic  predisposition.  On  the  other  hand,  the  sy})hilis  itself  is 
colored  bv  every  tinge  of  heredity — diathesis  and  temj^erament  alike. 
Persons  of  gouty  tendency  run  to  scaly  and  tuberculoid  eruptions,  and 
are  said  to  Ik?,  especially  liable  to  syphilis  of  the  nervous  system  (though 
I  cannot  substantiate  this  assertion).  Eczema  becomes  almost  inex- 
tricably interiningled  with  eczeniatoid  syphilids  (lichen  planus,  psori- 
asis, and  similar  skin  leai(ms,  though  they  may  be  closely  simulated  by 
syphilis,  can  scarcely  l)e  said  to  influence  the  course  of  the  disease). 
The  anemic  or  "  scrofulous ''  victim  suffers  intensely  from  early  toxe- 
mia, florid,  general  early  skin  lesions,  and  mucous-membrane  lesions  of 
a  most  persistent  relapsing  character.  The  neuropath  is  stricken  in  his 
point  of  least  resistance.  In  short,  syphilis  assumes  the  habit  of  its 
victim.    Its  course  depicts  his  weakness. 
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TlIK    pATIENT^S    EnVIKONMKNT 

Syphilis,  like  character,  is  founded  uix)n  heredity  modified  by  en- 
vironment Every  influence  to  which  the  patient  is  subjected  may  react 
uix>n  his  disease. 

The  Patient's  Habitb 


Since  the  patient's  native  immunity  to  syphilis  is  his  most  impor- 
tant asset,  to  fortify  that  iinniimity  bIiouIiI  be  his  constant  effort.  Dur- 
ing fbe  first  years  of  the  disease  he  should  keep  **  in  training/'  Regular 
hours,  simple  foc>d,  plenty  of  sleep,  fresh  air,  and  exercise  should  be  his 
rule  of  life  in  so  far  as  bis  ]x*sition  permits.  A  regard  for  the  ele- 
mentary rules  of  hygiene  is  always  helpful ,  and  is  in  some  eases  uf 
syphilis  as  imj)ortaut  as  in  tuberculosis.  Unfortunately,  many  syph- 
ilitics  grossly  neglect  the  rules  of  hygiene,  and  yet  conie  to  no  immedi- 
ate, manifest  harm.  Ctjnsequeutly,  tbey  treat  lightly  tlie  warning  that 
bids  them  look  to  a  more  or  less  distant  and  problematical  future;  they 
neglect  to  make  every  effort  lo  stamp  out  the  disease  while  it  is  yet 
young,  and  in  later  years  they  return  groaning  under  alHictions  that 
were  quite  preventable. 

AlcohoL — The  reaction  of  alcohol  upon  syphilis  epitomizes  the  ef- 
fects of  bad  environment  and  evil  habits.  Alcohol  is  the  commonest  as 
well  as  the  most  active  tmemy  of  the  syphilitic.  Malignant  early  syph- 
ilis is  most  frequent  among  those  who  have  Ijeen  alc^diolic,  malignant 
late  syjihilis  among  those  who  remain  alcoholic. 

In  debating  the  effect  of  alcoholism  in  syphilis  a  strict  definition  of 
the  term  is  essential.  By  alcoholism  is  meant  chronic  intoxication  by 
alcohol.  This  dues  not  imply  drunkenness,  A  man  may  die  of  alco- 
holism without  ever  being  drunk.  Indeed^  the  man  who  boasts  that  he 
cannot  gt^t  drunk  has  the  op]xtrtuuity  of  becoming  far  more  alcoholic 
than  he  whu  is  laid  low  by  a  stein  of  beer;  and  it  i^  precisely  among 
these  hardy  and  incessant  drinkers  that  the  most  pronounced  evil  ef- 
fects may  l>e  looked  for.  Persistent  drinking  may  make  it  impossible 
to  prevent  or  to  cure  tertiary  relapses. 

But  the  easential  evil  of  alcoholism  is  not  that  it  so  often  makes  the 
lesions  of  syphilis  virulent  and  liard  to  cure,  but  that  it,  combined  with 
inefficient  treatment  (and  the  two  go  band  in  hand  ),  is  almost  the  whole 
cause  of  late  syphilis.  I  have  elsewhere  cited  my  jH^rsonal  statistics  in 
this  regard,  and  my  clinical  impression  is  even  stronger — ^much  stronger 
— than  my  statistics. 

I'ohacco. — The  ill  effect  of  tobacco  is  immediate,  local,  and  obvious. 
If  it  excites  mouth  lesions  it  must  be  stopped,  but  otherwise  it  may  be 
used  in  moderation. 
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Time  and  Teeatment 

Time  and  treatment  are  the  enemies  of  syphilis.  Age  certainly  does 
wither  her  though  time  cannot  be  said  to  stale  her  infinite  variety.  If 
the  disease  relapses,  appropriate  treatment  diminishes  by  fully  80  per 
cent  the  prospect  of  further  relapse,  though  under  this,  as  under  any 
other  geometric  progression,  an  infinite  number  of  relapses  is  possible. 

Three  out  of  4  cases  of  syphilis,  as  we  encounter  it  clinically,  end 
within  five  years ;  7  out  of  8  within  ten  years ;  while  only  1  in  30  lasts 
over  twenty  years. 

Abstinence  from  alcohol  and  attention  to  treatment  each  cut  down 
the  average  duration  of  the  disease  (as  compared  to  alcoholic  or  ill- 
treated  cases)  by  about  five  years. 

MORTALITY   FROM   SYPHILIS 

The  most  competent  man  to  speak  on  this  subject  is  the  insur^ce 
examiner.    Dr.  Bross  writes: 

I  think  the  conclusion  is  justified  that  syphilitics  may  be  insured  at  any 
time  after  the  symptoms  have  ceased  to  show  themselves,  but  not  at  stand- 
ard rates.  Syphilis  no  doubt  shortens  the  expectancy  of  life,  and  there  is 
a  largely  increased  mortality  among  the  class  during  life. 

This  mortality  is  largely  indirect,  due  chiefly  to  alcoholism,  mental 
diseases,  circulatory  and  renal  diseases. 
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MEANS   OF   DIAGNOSIS 

The  means  of  diagnosing  syphilis  may  be  elassiified  as  follows: 

1.  Laboratory  Diagnosis, — Examinatirm  for  spirocheta. 

Inoculation  of  monkeys, 
SiK^eifie  renelion. 
•  Exaniinution  of  the  blood, 

Examinatiuii    of    syphilitic    tissue    (bJ- 
opisy). 

2.  Clinical  Diagnosis* — ^Ilistory, 

Scara  of  previous  lesions. 
Ap]x*arancp  of  the  jiresont  lesion. 
Effect  of  treatment 

Laboratory  Diagnosis.— ^^«mi?ifl^(o/i  for  Spirocheta, — The  opinion 
of  a  real  exjiert  is  valuable  confirmatory  testimony.  But  even  the  most 
ex|H?rt  my  fail  tn  find  tlie  Hpirochota  when  prcj^ent,  atjJ  may  think  be 
sees  it  wiien  absent.  Hence  such  evidence  is  only  eonfirmatory.  I 
find  it  moat  naeful  in  tlie  differential  diagnosis  of  chancre  and  of  buccal 
sores, 

Inoculaiion  of  Monheys, — ^Tbis  can  never  Im?  generally  employed  for 
lack  of  subjects.    It  appears  to  be  a  reliable  test 

Specific  I^cariton. — -T!ie  only  sj^ecitic  reaction  at  present  available 
is  the  Wasgeriiumn  test,  the  virtue  of  wliicb  has  been  already  discussed 
(p,  736), 

Examinathm  of  SypJiilidr  Thsue, — A  snipping  fr^mi  the  lesion  may 
help  differentiate  gununa  from  neoplasm  or  tulx^rcidosis.  Yet  in  prac- 
tice this  is  rarely  employed,  for  the  actmd  apixjarance  of  a  8|Deeimen  thus 
obtained  is  often  quite  nondescript.  The  pathologic  characteristics  of 
syphiloma  are  ill-defined  and  of  a  negative  type^  and  it  is  often  difficult 
to  get  a  deep  enough  section  of  the  gi^owtb  to  show  its  structure. 

Clinical  Diagnosis — Whereas  the  a])plication  of  the  laboratory  tests 
is  as  yet  limited  and  bound  to  conform  with  the  clinical  findings,  these 
latter  are  almost  universally  applicable.  We  are  therefore  much  better 
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acquainted  with  the  limitations  of  our  clinical  tests,  and  in  the  present 
state  of  our  art  they  are  the  more  reliable. 

Yet  there  is  a  sharp  distinction  between  the  method  of  applying 
these  two  classes  of  tests.  The  laboratory  tests  are  applied  singly ;  the 
success  of  one  of  them  is  almost  as  convincing  as  though  they  all  coin- 
cided. But  the  clinical  tests  must  be  applied  all  together.  History  and 
scars  give  us  a  hint  of  what  may  he  the  trouble;  this  impression  is 
strengthened  or  weakened  by  the  appearance  of  the  lesion,  and  con- 
firmed or  refuted  by  the  effect  of  treatment.  When  all  four  clinical 
tests  agree  we  are  certain  beyond  the  certainty  conferred  by  any  labora- 
tory report.  But  if  they  fail  to  agree  we  may  remain  in  doubt,  and  the 
lesion  may  heal  and  leave  us  there.  For  recovery  under  antisyphilitic 
treatment  is  no  proof  that  the  lesion  was  syphilitic  unless  it  was  typic- 
ally syphilitic  in  appearance  or  unless  there  remains  a  typical  syph- 
ilitic scar. 

Thus  no  one  test  is  absolutely  convincing.  We  must  apply  them 
all.  In  every  instance  we  must  endeavor  to  prove  the  patient  syphi- 
litic and  the  lesion  and  the  effect  of  treatment  must  confirm  our 
opinion. 

The  two  following  points  in  physical  diagnosis  may  be  mentioned: 

Enlarged  nodes  are  the  exception  rather  than  the  rule  in  syphilis. 
Within  two  weeks  after  the  appearance  of  chancre  the  typical  inguinal 
adenitis  appears,  and  lasts  some  three  to  six  months.  General  syphilitic 
adenitis  usually  follows  close  upon  the  first  general  eruption,  and  dis- 
appears well  within  the  year.  Hence  syphilitic  adenitis  is  extremely 
rare  after  the  first  year. 

Dr.  N.  B.  Potter  finds  strong  confirmatory  evidence  of  syphilis  in 
destruction  of  the  large  papillse  at  the  base  of  the  tongue  (Virchow's 
atrophia  levis).  These  are  palpable  rather  than  visible.  On  passing 
the  finger  over  the  back  of  the  tongue  one  feels  it  to  be  glazed  and  smooth 
instead  of  lumpy,  as  is  the  normal  tongue.  This  destruction  of  the  large 
papillflB  by  syphilis  is  common,  -though  by  no  means  constant.  It  may 
be  of  assistance  in  diagnosing  syphilis,  but  is  not  an  infallible  sign. 

DIAGNOSIS    OF    DIFFERENT    PERIODS    OF   THE    DISEASE 

We  may  summarize  here  certain  diagnostic  situations  that  con- 
stantly come  up. 

The  Initial  Stage. — To  diagnose  syphilis  by  the  appearance  of  a 
chancre  one  must  find  (p.  715) — 

1.  Typical  chancre. 

2.  Typical  regional  adenitis. 

3.  Negative  autoinoculation  (p.  709). 

4.  Positive  Wassermann,  or  discovery  of  Spirocheta  pallida. 
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Unless  the  diajnrnosis  is  ahsohddff  fnrtitiecl  hy  tliose  preeimtionfl,  one 
is  not  licnistMl  Uv  JK'irin  Irontinent  Ijcfnre  the  seeontlary  iMifltreak. 

The  Secondary  Outbreak. — Various  eoiiil)inations  of  circnnistaDcv^ 
lead  to  a  (lin*riinsi8  at  tlie  time  of  the  seeondary  outbreak.  The  most 
common  coiiibinationii  are  the  following:?: 

1.  General  macular  or  papular  eruption  with  the  sear  of  chancre 
anil  persisli^it  regional  adenitis. 

2.  Seattered  syphilitic  papules  with  the  chanere  and  lymphatic 
iio<les. 

3.  Chanere  and  lymphatic  nodes  imdiseoverable;  general  macular 
or  papular  eruj>tion  comhiued  either  with  scalrs  in  the  scalp  or  mucous 
papules  in  the  mouth,  or  symptoms  of  general  toxemia  (notably  noc- 
ttirnal  pains), 

4.  Mouth  lesions  condiined  either  with  scabs  in  the  scalp  or  char- 
acteristic general  adenopatliy. 

5.  Preemptive  fever  with  toxic  symptoms,  scar  of  chancre,  and  per- 
sistent nodes. 

In  a  Feriod  of  Calm, — Witliin  the  first  six  montlis  typical,  posterior 
cervical,  and  epitrueldear  adenopathy  are  usually  found.  If  Ixith  sets 
of  nodes  are  enlarged  and  the  patient's  history  is  suggestive  of  syphilis, 
it  is  proper  to  confirm  the  diagnosis,  since  the  ehanees  are  that  the  pa- 
tient has  the  disease,  and  it  is,  therefore,  safer  for  liim  to  continue 
treatment  than  to  stop  it. 

After  the  first  six  months  there  is  often  no  trace  whatever  of  the 
disease.  In  this  event  we  must  depend  entirely  upon  the  lustory,  and, 
even  though  it  be  not  very  impressive,  it  is  usually  wiser  to  eontiouo 
the  treatment  on  the  diagnosis  previously  given ;  for  thei'e  are  no  means 
of  proving  that  the  patient  has  not  syphilis,  and  the  omission  of  treat- 
ment may  bring  him  grave  relapses  in  the  futuix^ 

Later  Belapsea — The  diagnosis  rests  ehiefiy  upon  the  characteristics 
of  the  lesion  antl  iu  reaction  to  appropriate  treatment.  But,  as  already 
stated,  the  patient's  history  should  he  searched  and  liis  kidy  carefully 
inspected. 

Tertiary  lesions  of  brain,  bone^  and  viscera  quite  often  occur  in  pa- 
tients who  give  no  history  of  ])revious  sypliilis  and  sliow  no  sears.  In 
such  cases  we  must,  therefore,  go  by  tlie  physical  rharacterlsties  of  I  he 
lesion.  Yet  the  treatment  instituted  must  always  be  regarded  as  ten- 
tative until  the  resolution  of  tlie  lesion  proves  that  it  is  syphilitic.  The 
dangers  of  overtreatment,  es|x*eially  in  obscure  lesions  of  the  nervous 
system  which  may  or  tuay  not  be  syphilitic,  must  always  be  borne  in 
mind. 

Wassermami  Test — Tins  is  a  great  help  as  an  adjunct  in  diagnosis 
at  all  stages  of  the  disease. 


I 


I 


CHAPTEK   LXXII 
THE   TREATMENT   OF   SYPHILIS 

PREVENTION 

Abortive  Treatment — To  abort  syphilis  is  impossible.  Syphilis  may 
abort  itself ;  but  even  though  no  symptoms  follow  a  true  chancre  we  have 
no  means  of  judging  whether  the  disease  is  ended  or  whether  we  may 
look  for  an  outbreak  five  or  ten  years  hence.  Excision  of  the  chancre 
does  not  abort  syphilis,  clinically  or  experimentally,  in  man  or  in  mon- 
key. If  the  patient  is  seen  within  twelve  hours  of  a  suspected  contact, 
mercurial  ointment  should  be  well  rubbed  into  the  suspected  part 
After  twenty-four  hours  the  ointment  may  be  removed. 

Beyond  this  nothing — neither  cauterization,  nor  excision,  nor  in- 
ternal medication — will  abort  syphilis. 

GENERAL   PRINCIPLES   OF   TREATMENT 

In  the  treatment  of  syphilis  the  physician  has  txuo  ends  in  view:  viz., 
to  prevent  the  api)earance  of  symptoms  and  to  cure  them  when  they  do 
appear — to  control  the  disease  and  to  cure  its  lesions. 

These  two  ends  arc  entirely  distinct,  and  unless  this  distinction  is 
kept  constantly  in  mind  a  discussion  of  the  treatment  of  syphilis  be- 
comes a  mere  muddle. 

For  example :  It  is  routine  practice  to  administer  mercury  without 
potassium  iodid  during  the  first  year  of  syphilis.  But  if  the  patient  de- 
velops a  gumma  during  that  first  year,  we  promptly  administer  iodid, 
at  the  same  time  continuing  the  routine  mercurial  treatment.  We  are 
attacking  the  disease  by  mercury,  the  lesion  by  iodid. 

Thus  there  are  two  treatments  of  syphilis,  the  one,  routine  to  pre- 
vent relapse  and  control  the  disease;  the  other,  symptomatic,  to  cure 
lesions. 

THE    ROUTINE   TREATMENT 

The  routine  treatment  of  syphilis  is  hygienic,  tonic,  and  specific. 
The  specifics  are  often  ineffective  unless  aided  by  the  others.    No  one  of 
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thvui  II lily  W  i]v\)imdiHl  upon  alone,  Tliey  furtii  eoiujK>neiit  parts  uf 
one  rational  syslein. 

No  two  ant liori ties  employ  precisely  the  same  routine  treatment  of 
syphilis. 

In  snch  a  confusitm  it  is  imjKJBsible  to  do  jnstire  to  every  man^s 
opinions.  One  can  only  deserilje  one's  own  practice  and  the  reason  for 
it,  leaving  to  ol»jc>(^lnr,s  the  privilege  of  following  any  other  system  that 
givc8  thtiii  hotter  re.siiUi?. 

Hygiene  Ii  of  the  First  Importance — The  brilliant  effect  of  drugs 
often  l^hnils  ii;^  to  the  need  of  hygiene  in  syphilis.  Yet  hygiene  is  all- 
imjjortant. 

The  hygienic  treatment  of  syphilis  includes  all  the  ordinary  laws  of 
Iiealtli.  Kegnlarity  of  meals,  of  sleep,  and  of  tlie  bowels  is  necessary. 
No  sjMxdal  diet  is  retpiiretL  Air,  exercise,  and  light,  essential  to  all 
animal  welUx^ing,  are  particnlarly  so  in  obstinate  chronic  disease. 

In  obstinate  cases  change  of  air  is  most  nseful.  Tlic  iiatnre  of  the 
change  is  not  important:  from  seaboard  to  mountain,  from  inland  to 
shore,  sea  trip  or  dry  and  high.  Six  weeks  in  any  locality  is  long  enough 
for  the  maximum  lH»ncfieial  cifect. 

I  have  more  than  once  observed  that  a  patient  who  could  not  take 
enough  of  this  drug  to  control  his  symptoms  in  New  York  could  readily 
do  so  out  of  the  city.  I  liave  renuirkeJ  the  same  fact  in  patients  sent 
me  from  (^bicago  and  elsewhere;  they  cmdd  %vith  casi^  and  advantage 
tolerate  heavier  medieation  in  New  York  than  at  home.  Many  ob- 
stinate cases  tbat  fail  to  respond  to  treatment  at  liome,  esjx'cially  if  that 
home  be  in  the  city,  uuike  rapid  strides  toward  recovery  as  soon  as  tlie 
air  and  surroundings  are  improved.  Mercnry  and  it»did  do  not  euro 
all  sypliilis.  The  <dd  chronic  cases,  relajising  endlessly  in  the  dark  and 
crowded  tenements  of  our  large  cities  and  refuruing  year  after  year  to 
our  clinics,  often  need  bygieno  far  more  than  medicine* 

27/ c-  Hot  t^ primes  of  .irA'(msrt*\'— This  Mecca  of  syphilitics  requires 
a  word  of  serious  comment.  That  it  lias  positive  value  I  am  surf*.  Hut 
its  positive  value  is  rctlucible  to  precisely  this:  Under  the  stimulation 
of  changed  surroundings  and  aidetl  by  the  hot  bathsj  the  old  broken- 
down  syphilitics,  the  alcoholics,  those  who  have  ruined  their  dige^stive 
fnnetions  by  iniuidating  tbcmselves  with  iodid  of  fx>tassinm — in  short, 
all  those  whose  lesions  fail  to  improve  at  lioine  because  they  cannot  t^jh 
erate  the  high  doses  of  mercury  and  iodid  required  to  cure  them,  can 
take  sucli  doses  at  the  Springs, 

But  this  is  not  to  say  that  all  syphilitics  shonld  go  to  Hot  Springs; 
far  from  it.  In  the  past  five  years  I  have  sent  only  four  patients  there, 
and  of  tliose  who  have  come  to  me  from  there,  nine  out  of  ten  w^ere  no 
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better  off  tlmn  they  would  have  been  from  intelligent  treatment  at  home ; 
while  some  were  greatly  harmed,  utterly  dilapidated  from  overtreat- 
ment,  and  requiring  months  or  years  to  recover  from  the  effects  of  their 
experience. 

Tonics  Must  not  Be  Forgotten — If  the  patient  is  anemic,  and  this 
anemia  does  not  improve  under  mercury,  a  little  iron  helps.  The  pro- 
prietary organic  iron  compounds  are  useful,  but  I  often  use  the  fol- 
lowing : 

I?  Sodii  arsenat gr.  ss  to  j  (0.03  to  0.06  gm,)  ; 

Ferri  reducti    ^  (^  g™*)  5 

Pulv.  rhei 3j  to  jss  (4  to  6  gm.). 

M. — Fiant  capsules  No.  xxx. 

S. :  One  capsule  t.  i.  d. 

The  mercury  may  be  embodied  in  this  capsule  and  strychnin  may 
replace  the  arsenic  For  neurotic  patients  hypophosphates  and  glycero- 
phosphates also  help;  while,  if  they  have  lost  much  weight,  cod-liver  oil 
and  other  fatty  emulsions  are  appropriate. 

But  it  is  in  chronic  cases  that  tonics  are  most  serviceable.  Here  (p. 
745)  they  form  an  established  element  of  the  treatment 

The  so-called  "specific"  (nonmercurial)  tonics  have  little  tonic 
value.  I  think  they  owe  their  reputation  to  being  employed  when  the 
patient  has  been  drowned  in  mercury  and  iodid,  and  is  ready  to  im- 
prove as  soon  as  he  recovers  from  the  jwisonous  effects  of  these  drugs. 
Under  such  circumstances  any  tonic  (or  no  tonic)  will  work  wonders, 
and  whatever  tonic  hapi^ns  to  be  used  gets  the  credit. 

Whether  atoxyl  ^  belongs  among  the  sjxjcific  tonics  the  future  must 
decide. 

lodidft  Do  not  Prevent  the  Belapse  of  Syphilis. — ifost  of  us  have  been 
educated  in  the  *^  nicrcurialization  "  school.  We  do  not  remember  how 
many  treatments  used  to  be  devised  in  order  to  avoid  giving  mercury. 
Wo  rarely  see  a  patient  wlio  has  dragged  along  under  some  "  sarsa- 
parilla "  or  "  decoction,"  or  perhaps  under  heroic  doses  of  iodid  in 
utter  misery  from  wliich  only  mercury  could  save  him.  My  father's 
greatest  claim  to  scientific  fame  is  the  fact  that  before  the  International 
Medical  Congress  at  Philadelphia  in  1870,  he  struck  the  first  blow  for 
freedom  from  the  error  that  mercury  properly  administered  is  a  poison. 
Since  that  time  iodid  has  played  a  less  and  less  important  part  in 
the  routine  treatment  of  syphilis.  But,  though  it  is  now  generally 
recognized  that  iodin  does  not  prevent  relapses  of  syphilis,  this 
drug  retains  its  hold  on  the  last  years  of  the  routine  treatment  of  most 
physicians. 

*  Cf .  Lesser,  Deutsche  med,  Wochemchr.,  July  4,  1907. 
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Tlie  [>recise  reason  fur  thh  praetifc  1  do  not  see;  hence  I  do  nut 
accede  to  it.  1  employ  iodin  only  for  tlie  cure  of  lesions,  never  in  the 
routine  treatment  of  syphilis. 

Mercury  Does  Prevent  the  Belapses  of  Syphilis. — Mercury  certainlv 
does  not  cure  syphilis,  J\  hastens  a  cure  by  destroying  the  spiro- 
cheta,  by  curing  certain  lesions,  and  by  minimizing  relapses  of  the 
disease. 

Mercury,  Administered  In  ^Small  Doses,  is  a  Tonic, — I  quote  my 
father's  words  upon  this  subject : 


it  i^  not  as  a  ionic,  or  because  it  is  a  ionic,  {ka(  mercunj  cures  syphilis 
or  alleviates  it;  hut  uiercui'y  may  l»e  so  used  lu  the  treatment  of  syphilit^ 
that,  over  and  above  its  specific  influence,  it  may  still  not  only  do  the 
patient  no  harm,  but  may  be  actually  a  tonic  to  hinij  doing  hJni  good — a 
point  that  no  one  has  hinted  at  before,  and  many  do  not  yet  believe. 


y 


In  the  Routine  Treaimeni  of  Syphilis  Smnll  "  Tonic  "  Doses  of 
Mercury  are  More  Effective  than  Poisonom  Doses. — -This  statement  is 
obviously  true,  ami  is  fortified  by  the  experience  of  past  centuries  when 
mercury  was  adniinistered  in  doses  almost  incredilde  to  a  less  heroic 
age.  Yet  these  furious  assaults  were  utterly  inefficient  in  controlling 
relapses. 

So  Long  as  a  Sufficieni  A^nount  of  Mercury  Is  Exhibited,  it  Matters 
not  Whether  ii  is  Given  by  the  Mouth,  by  the  Skin,  or  by  Injectivn, — 
The  attitude  of  many  sy philologists  is  this:  We  find  injections  (or 
inunctions)  far  more  effective  in  curing  symptoms  than  the  administra- 
tion of  pills.  Hence  the  same  discrepancy  must  exist  for  the  prevention 
of  symptoTiis,  The  premise  is  not  absolutely  accurate,  for  certain  symp- 
toms are  cured  quite  as  quickly  by  internal  medication  lis  any  other 
way,  though  in  may  instances  injections  and  inunctions  are  certainly 
far  more  effective.  But  the  reason  for  this  effectiveness  is  that  by  these 
methods  larger  doses  of  mercury  are  promptly  absorl)ed  wnth  less  dan- 
ger of  poisoning  than  if  the  drug  were  given  by  month.  But  this  qual- 
ity of  treatment,  though  excellent  for  the  cure  of  symptoms,  is  unnecej*- 
aary  for  their  prevention^  so  long  as  a  sufficieni  amount  of  mercury  can 
be  absorbed  by  (he  stof}uich. 

The  contention  for  injections  and  inunctions  in  the  routine  treat- 
ment is,  therefore,  valid  only  when  the  patient  cannot,  without  poison- 
ing, ingest  enough  of  the  drug  to  control  the  disease. 

As  a  matter  of  clinical  exi>erience,  so  far  as  my  records  and  my 
recollection  go,  thci-e  seems  little  to  choose  between  the  three  methods 
of  administering  mercury  for  the  routine  treatment  of  syphilis,  except 
in  those  patients  who  cannot  digest  enough  mercury,  or  who  cannot  bear 
the  pain  of  injections  or  the  irritation  of  inuaction. 
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THE  TONIC   TREATMENT 

When  the  patient  comes  with  his  early  lesions  upon  him  he  requires 
(a)  that  these  lesions  be  controlled  and  (6)  that  their  relapse  be  pre- 
vented. 

First,  he  is  given  a  preliminary  instruction,  covering  the  following 
points : 

1.  The  gravity  of  his  disease,  the  duration  of  treatment,  the  proba- 
bility that  his  symptoms  will  be  mild  if  he  attends  to  treatment,  the 
fact  that  he  must  continue  treatment  while  .well,  just  as  though  he  were 
sick. 

2.  The  great  importance  of  hygiene,  the  necessity  for  abstinence 
from  alcohol,  and  moderation  in  the  use  of  tobacco. 

3.  How  others  are  infected,  and  how  to  avoid  this  infection. 

4.  His  need  to  have  his  teeth  put  in  good  order  and  kept  so. 

5.  The  necessity  of  reporting  every  little  while  that  he  may  be 
weighed  and  his  throat  and  urine  examined. 

The  mercurial  treatment  is  then  instituted  by  an  injection  if  the 
lesions  are  grave,  but  usually  with  G.  and  L.  granules  (p.  762). 

Fifty  of  them  are  ordered,  and  (if  it  is  a  Monday  morning)  he  is 
given  this  list : 

Monday . .  1  1 

Tuesday 1  2  1 

Wednesday 2  1  2 

Thursday 2 

This  means  he  is  to  take  one  granule  after  lunch  and  one  after  din- 
ner on  Monday;  one  after  breakfast,  two  after  lunch,  and  one  after 
dinner  on  Tuesday,  etc.,  and  to  report  on  Thursday. 

If  all  goes  well,  his  list  is  then  continued  to  the  following  Monday, 
thus: 

Thursday .  .  2  2 

Friday 2  3  2 

Saturday   3  2  3 

Sunday 3  3  3 

Monday   4 

with  instructions  that  if  he  has  two  colicky,  watery  stools  a  day,  he  is  to 
report  immediately. 

The  dose  is  thus  increased  one  granule  a  day  until  one  of  two  things 
occurs:  the  colicky  diarrhea  or  the  subsidence  of  the  lesions. 

If  the  diarrhea  comes  first^  the  dose  is  dropped  to  half  this  mazi- 
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Til  in  11  rioae,  and  held  there  imtll  the  symptoms  subside,  when  ihe  rcgiii 
ionic  ^'  dose 

2 2 ....2 


is   instituted.      If   the   Irsiotis    disapjicar   before   diarrlioii    occurs,   the 
'*  tonic"  d(.*se  is  instituted  at  tuice. 

if  tiie  losioiis  refuse  to  subside  within  a  few  days,  they  are  treated 
secundum  aticm. 

After  several  mouths  of  treatmeut  the  digestion  of  the  patient  maj 
begin  to  reseut  the  mercury.  Interrupt  treatment  a  week  or  two  and 
tliis  will  usually  pass. 

In  the  geeond  year  treatment  is  continued  as  in  the  first-* 

In  tlie  tldrd  year  no  treatment  during  the  first  six  months.  Eesnnie 
routine  treatment  during  the  hist  six  months. 

In  the  fourth  year  no  treatment  if  the  patient  has  remained  clean 
for  two  years;  if  not,  three  months  (or  more)  of  treatment 

In  the  liftlj  year  as  in  the  fourth. 

In  the  sixth  year  matrimony  permitted  if  the  patient  baa  been  two 
years  without  lesions  and  witljout  treatments 

This  is  tlie  fimihimental  principle  of  tlie  old  '*  tonic  "  system,  shorn 
of  its  **  full  dose,*^  '*  reserve  dose/'  and  '"  tonic  dose."  We  only  retain 
the  notion  of  a  minimum  dose.  If  the  patient  cannot  take  the  dose 
state*l  above,  his  trmttnient  is  not  ailequate.  No  matter  how  clean  his 
skin  or  hnw  perfect  his  general  health,  he  must  take  a  certain  luininmm 
(Inst^  of  mennirv  to  minimize  the  danger  of  late  relapses.  This  dose  is 
arbitrary — ^theoretic,  if  you  will  ^ ;  yet  without  it  there  is  no  adequate 
prosp>ect  of  cure. 

If  the  patient  eauuot  take  the  tonic  dose  of  G,  and  L.  granules,  gray 
powder^  bieblorid,  ur  mercury  and  iron  are  tried.     If  these  fail,  tii 
to  injections,     if  these  are  too  painful,  inunction* 

Routine  Treatment  by  Injections.- — Inmluhle  hijecttonH  may  l)e  givml 
one  every  two  wei^ks,  for  a  year,  or  until  such  time  thereafter  as  there 
shall  have  been  no  symptoms  for  six  months;  tlien  one  every  three  weeks  ■ 
for  the  second  year;  then  skip  six  months;  tlien  resume  at  one  a  month 
for  six  mouths.  Helapse  of  symptoms  should  lie  the  signal  for  resump- 
tion of  injections  every  two  weeks  for  three  months  after  their  cure. 


^  One  instinctively  Icroks  upon  the  relapse  of  syinptoms  aa  the  only  index  of  in* 
efficient  treatment.  Yet  we  diiily  meet  vicious  relapses  in  late  yeara  in  patients  wboeo 
lack  of  early  symptoms  led  them  to  take  no  treatment  at  nlL  Without  a  theoretical 
minimum  of  mercury  we  Inivc  no  standard  to  go  by  except  the  patient's  genera]  health. 
Under  well-nmniiged  tunic  treatment  he  akould  slowly  gain  weight  until  he  regains  or 
even  exceeds  his  normal  weight;  his  blooil  s^hould  become  normal  and,  uithin  six  months 
or  a  yeur,  he  should  be  in  the  pink  of  condition.  This  tonic  effect  keeps  pace  with  the 
antiftyphilitic  effect  of  mercury  (though,  as  already  observed,  they  ai«  by  no 
identical)  and  is  the  be^i  omen  for  the  future. 
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Soluble  injections  are  usually  given  as  follows: 

During  the  first  three  years  courses  of  injections  every  other  day, 
the  first  two  lasting  four  to  six  weeks  each,  the  last  about  four  weeks. 

During  the  second  year,  two  courses  of  about  four  weeks  each. 

During  the  third  and  fourth  year,  one  four  weeks'  course. 

Eontine  Treatment  by  Innnction. — Interrupted  courses,  two  or  three 
weeks  in  length,  of  daily  inunctions.  Six  to  eight  courses  during  the 
first  year,  four  to  six  during  the  second,  two  to  three  during  the 
third  and  fourth. 

THE   SYMPTOMATIC   TREATMENT 

The  principles  governing  the  symptomatic  treatment  are  generally 
accepted  and  merely  require  brief  enumeration. 

Excepting  the  Early  Painful  Symptoms,  the  Secondary  Lesions  of  Syph- 
ilis Call  for  Mercury. 

The  Early  Painful  Symptoms  Call  for  lodid. 

Onmmatons  Lesions  Hay  Be  Cured  by  lodid  Alone,  but  Are  Better 
Managed  by  "  Mixed  "  Treatment. 

Sclerotic  Tertiary  Lesions  and  Lesions  Difficult  to  Classify  Eoquire 
"  Mixed  "  Treatment. — For  such  lesions,  for  instance,  as  tuberculo-ulcer- 
ative,  serpiginous  syphilids,  both  iodid  and  mercury  are  required. 
Some  do  better  on  high  doses  of  the  one,  some  on  the  other. 

The  Symptomatic  Treatment  Should  Always  be  Vigorous. — The  one 
thing  probable  (yet  not  quite  certain)  about  relapses  of  syphilis  is  that 
they  are  caused  by  spirochetue,  which  spirocheta?  multiply  in  the  active 
lesicms  of  the  disease.  Hence,  as  an  important  adjimct  to  our  routine 
treatment  of  sypliilis,  the  symptomatic  treatment  should  be  vigorous  in 
order  to  destroy  as  rapidly  as  possible  these  nests  of  infection.  This  is 
peculiarly  true  of  the  very  lesions  one  is  most  apt  to  neglect. 

This  Vigorous  Treatment  Must  be  Continued  Even  after  the  Lesion  has 
Apparently  Healed. — Neumann  very  justly  insists  upon  this  point:  viz., 
that  the  scars  of  apparently  healed  syphilitic  lesions  often  contain  areas 
of  tissue  which  have  the  microscopic  api)earance  of  active  syphilis. 

Vigorous  Treatment  Is  that  Treatment  which  Effects  Prompt  Improve- 
ment— We  judge  the  treatment  by  its  effects.  If  a  gumma  melts  away 
under  a  few  drops  of  iodid  and  a  mild  dose  of  mercury  given  internally, 
it  is  quite  unnecessary  to  have  recourse  to  harsher  methods.  Yet  an- 
other case,  apparently  similar  in  every  other  respect,  may  not  yield 
until  50  drops  a  day  of  potassium  iodid  are  given ;  another  may  require 
100,  another  200,  while  still  another  may  be  obstinate  until  the  mer- 
curial effect  is  intensified  by  using  inunctions  or  injections.  Each 
lesion  thus  has  its  requirements,  which  can  be  learned  only  by  experi- 
ment   One  can  never  tell  beforehand.    An  ancient  destructive  syphilid 
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often  yields  as  rapidly  to  light  doses  as  to  heavy  ones.  The  only  rule 
to  follow  is  this :  Each  lesion  has  its  "  dose,"  to  which  it  yields 
promptly.  Find  this  dose  as  rapidly  as  possible,  and  do  not  be  misled 
by  previous  experience  with  other  lesions  into  giving  too  small  a  dose 
to  control  the  lesion  or  too  large  a  dose  for  the  needs  of  the  case. 

Severe  Treatment  Mnst  Be  Given  in  Short,  Interrupted  CourseB,  and 
Tonics  Administered  in  the  Intervals — This  is  the  underlying  rule  for 
treating  grave  destructive  lesions  of  syphilis.  Give  mercury  and  iodid 
in  increasing  doses  to  the  limit  of  toleration  and  then — stop  shori! 
Even  though  the  patient  seems  no  better,  he  should  be  given  an  inter- 
mission oi  at  least  three  weeks  to  recover  from  the  poisonous  effects  of 
these  drugs.  During  this  intermission  iron,  arsenic,  and  strychnin  are 
administered,  according  to  the  needs  of  the  case. 

Local  Treatment  Avails  Little — Local  treatment,  whether  by  salves  or 
powders  or  by  electricity  or  X-rays  or  any  of  the  newly  discovered  rays, 
avails  little  in  syphilis.  To  this  rule  there  are  two  notable  exceptions. 
Secondary  mucous  papules  and  ulcers  in  and  about  the  mucous  mem- 
branes heal  rapidly  under  light  cauterization,  and  condylomata  wither 
if  kept  dry. 


CHAPTER   LXXIII 
MERCURY 

TOXICOLOGY 

Salivation. — Salivation  is  the  commonest  form  of  mercurial  poi- 
soning.    It  may  occur  from  the  use  of  mercury  under  any  form. 

Symptoms  of  Mild  Salivation. — The  first  symptom  noted  by  the  pa- 
tient is  a  coppery  taste  in  the  mouth.  This  is  accompanied  by  a  very 
heavy  disagreeable  odor  to  the  breath;  the  tongue  and  cheeks  become 
edematous  and  show  the  marks  of  the  teeth ;  the  gum^  bleed;  the  teeth 
feel  sore  and  elongated. 

Examination  of  the  gums  reveals  localized  areas  of  congestion,  es- 
pecially about  the  lower  incisors  or  about  any  decayed  tooth.  When  the 
lesions  are  more  pronounced  the  gums  actually  ulcerate.  The  pathog- 
nomonic mercurial  ulceration  appears  behind  the  lower  incisors  and  back 
of  the  lower  wisdom  teeth.  Ulcerations  may  occur  elsewhere  in  the 
mouth,  and  it  may  be  almost  impossible  to  distinguish  the  lesions  due 
to  the  medicine  from  those  caused  by  the  disease. 

Actual  salivation  is  usually  slight  at  first,  though  in  some  cases  the 
excessive  flow  of  saliva  is  the  earliest  symptom. 

Symptoms  of  Severe  Salivation. — Nowadays  one  does  not  often  see 
"  good,  old-fashioned  "  salivation,  the  patient  depressed,  feverish,  stu- 
pid, his  tongue  swollen  beyond  recognition  and  gangrenous  in  spots,  a 
constant  stream  of  ropy  saliva  drooling  from  his  swollen  lips,  his  teeth 
loosened  and  falling,  even  his  jaws  becoming  necrotic,  and  his  breath 
permeating  the  atmosphere  with  an  intensely  disgusting  fetid  odor. 

Treatment  of  Salivation. — So  important  is  the  care  of  the  mouth  in 
the  prophylaxis  of  salivation  that  the  patient  about  to  take  a  course  of 
mercury  should  be  carefully  instnicted  how  to  keep  his  mouth  in  good 
condition. 

He  must  first  have  his  teeth  filled  and  thoroughly  cleaned  by  a 
dentist. 

He  must  brush  his  teeth  morning  and  night. 

He  must  rinse  his  mouth  morning  and  night  with  chlorate  of  potash, 
gr.  XV  (three  5-grain  tablets),  dissolved  in  half  a  glass  of  water  or  with 
an  alkaline  mouth  wash. 
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lie  must  siiiolcc  lit  tie  J 

lie  must  reixjrl  the  instant  his  gums  become  swollen  or  sore. 
The  (reaiment  of  mild  salivation  consists  in  painting  the  gums  with 
one  of  the  f ullawiug  solutions ; 

^    Tr.  iiijrrlt.,  \ 

Tn  IikJI  eomp.,  J- aa  oj  (4  gm.). 

Aqnie,  J 

S- — Apply  to  giinis  onee  or  twice  a  daj. 

Or 

IJ  Acid  lactic  *  . , ^ j  ( 1  gni.)  ; 

Aqute Sij  ( S  gm,). 

S. — Applj  to  gums  once  a  day  (Tennesson), 

Or 

^   Acid  chromic gr.  xv  (1  gm.)  ; 

Aqua* ov  (20  gin.). 

S. — Apply  to  gums  every  other  day  (Berdal). 

Tlie  ulcerations  may  l>e  touched  once  a  week  with  liq.  hydrarg.  ni- 
tratis  (TjO  per  eenr),  or  with  the  solid  .stick  of  nitrate  of  silver.  Mean- 
w^iile,  let  the  patient  suck  during  the  day  two  or  thn^^  tablets  (aa  gr,  v) 
of  chlorate  of  pitash. 

Tlic  bowels  must  be  kept  open  (they  are  usually  loose,  anyway)  and 
the  mercury  stopped. 

For  severe  cases  free  purging  and  diuresis,  hot  baths,  a  milk  diet, 
and  suspension  of  the  mercury  constitute  the  most  imixfrtant  treatment 
The  local  applications  may  be  used  as  in  mild  cases,  but  cauterization 
had  Ix^tter  lie  omitted.  Ulceration  of  the  cheeks  may  Ijc  lessened  by 
se|>aratiug  them  fn*m  the  teeth  with  pledgets  of  cotton  dipjied  in  boric- 
aeid  sr>lution  or  with  a  piece  of  raw  turnip. 

Xlntero-eolitis. — A  sharp  diarrliea  wdtli  colic  usually  ar^eompanies 
severe  saliva  lion. 

To  prevent  this  is  the  art  of  uionaging  the  internal  treatment 

To  cure  it  stop  the  mercury,  put  the  patient  on  a  iluld  diet  without 
milk,  audj  after  giving  a  sharp  purge,  administer  hisunith  (gr.  x),  lieta- 
naphthol  bismuth  (gr.  x)»  castor  oil  (TTL  x),  and  salol  (gr.  v),  or  opium. 

Mild  cases  an*  pnmiptly  relieved  by  stopping  tlje  mercury. 

Nepliiitis. — The  nornuil  kidney  secretes  mercury  in  small  doses 
perfectly  kindly.  But  mercury  may  produce  congestion  of  the  kidney 
or  nephritis  either— 

'  I  am  not  sure  that  the  [mtatioii  of  tohac<;o  is  nn  important  contributory  e^use  of 
salivation,  but  I  know  it  predi-sposeii  the  patient  to  sypliilitic  mouth  lesions. 
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1.  When  the  kidneys  are  diseased,  or 

2.  When  mercury  is  given  in  poisonous  dose. 

Any  form  of  acute  or  chronic  nephritis  makes  the  kidneys  a  poor 
filter  for  mercury,  and  since  mercurial  nephritis  is  the  rarest  form  of 
mercurial  poisoning,  there  is  always  room  for  suspicion  that  the  kidney 
is  chiefly  at  fault.  This  is  further  emphasized  by  the  fact  that  there 
occurs  an  acute  secondary  syphilitic  nephritis  which  may  be  mistaken 
for  mercurial  nephritis. 

The  chief  practical  point  in  regard  to  nephritis  is  that  the  urine 
should  he  examined  when  mercurial  treatment  is  instituted,  and  shoidd 
he  rej)eatedly  examined  during  any  severe  course  of  mercury. 

Albuminuria  or  nephritis  does  not  contra-indicate  the  administra- 
tion of  mercury,  but  does  give  warning  that  it  must  be  given  in  small 
doses  and  with  constant  attention  to  the  condition  of  the  renal  function. 

DermatitiB. — Some  skins  are  very  sensitive  to  inunction,  and  in 
general  the  hairy  portions  of  the  skin  become  irritated  most  readily. 

Mercurial  dermatitis  begins  as  an  erythema  which,  in  severe  cases, 
goes  on  to  an  acute  eczematous  condition  (mercurial  eczema). 

There  is  also  an  extremely  rare  dermatitis,  due  to  a  peculiar  indi- 
vidual susceptibility  to  the  internal  administration  of  mercury.  The 
eruption  is  scattered,  erythematous,  urticarial,  or  eczematous.  It  bums 
or  itches ;  in  fact,  is  a  typical  toxic  eruption.  Though  said  to  be  com- 
monest after  internal  administration,  the  only  case  I  have  seen  was  a 
sharp  urticaria  following  injection. 

The  treatment  consists  in  stopping  the  mercury  (for  a  time,  and 
then  using  it  in  small  doses),  soothing  lotions,  and  catharsis. 

ni-effects  of  Prolonged  Mercupialization.— Mercury  can  be 
given  quite  indefinitely  in  nontoxic  doses.  But  prolonged  courses,  even 
if  only  moderately  severe,  produce  emaciation,  anemia,  and  general 
vital  deterioration,  such  as  would  ensue  upon  any  chronic  poisoning. 

If  the  medication  has  been  much  prolonged,  or  extremely  severe,  the 
patient  may  be  left  with  chronic  nephritis  or  gastro-enteritis,  from 
which  he  will  never  recover. 

ADMINISTRATION 

Mercury  is  administered  in  syphilis  internally,  by  inunction,  by  in- 
tramuscular or  subcutaneous  or  intravenous  injection,  and  by  fumiga- 
tion. It  may  also  he  applied  locally,  but  is  rarely  so  used.  Mercurial 
baths  and  mercurial  shirts  or  sacks  are  no  longer  generally  employed. 

Interna!.  Administbation 

Drugs  Used. — The  preparations  commonly  employed  are  protiodid, 
gray  pow^der,  bichlorid,  and  blue  pill. 
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Pvidiodld  (fTf/drarg.  lodid.  F!ai\), — If  the*  patient  can  take  tin 
I  usnallv  i'tniilnv  for  tlie  mnliiie  trpatniRnl  (taniifr  anil  Lanunirenx^s 
grnnuk'>;  of  (grceu)  protiodid;  not  because  they  contain  uxlin,  for  this  1 
is  not  present  in  theraiientii'  quantity;  nor  because  thev  agree  with  tht* 
patient  J  for  thev  are  not  j>ecnliarly  easy  to  digest.  But  their  double 
virtue  consist^s  in  this:  they  control  the  symptoms  of  syphilis  very  etii-  I 
eiently,  and  in  ease  of  jioisuiiing  they  strike  the  bowel  rather  tluxn  the 
moiUh — they  purge  liefore  they  salivate,  lleuee  they  pissess  ihe  great 
jiraetical  virtue  of  liei ug  the  safest  form  in  which  to  cunlide  mercury  U\ 
the  patient*s  own  liauds. 

The  granules  contain  a  centigram  each  of  protiodid.  The  minim luii 
tonic  dose  is  six  granules  a  day. 

Other  iodids  of  mercury  I  rarely  employ  for  internal  treatuient. 
The  binifidic]  is  too  piisonous.  Yellow  protiodid  tabletii,  the  favorite 
American  remedy,  in  the  routine  treatment  of  syphilis  are  so  irritat- 
ing to  the  Imwel  that  only  the  most  hidebound  constipation  resists 
the  explosive  effects  of  the  minimum  tonic  dose;  viz.,  one  grain  a 
day.* 

Gray  Powder  ( Pidv.  llydratfj.  Cum  Creia), — This  is  an  excellent 
preparation,  preferred  in  England  to  all  others.  Six  grains  a  day  is 
the  tonic  dose.  It  may  be  administered  in  one-  qt  two-grain  tablets. 
Some  patients  take  this  far  l)etter  that  the  protiodfi  (G.  and  L.).  In- 
deed, I  luive  often  given  as  much  as  fifteen  grains  of  gray  powder  a  day 
in  attempting  to  control  symptoms.  I 

Bichlorld  (Ili/drarg.  Chloride  Corrosiv.). — If  given  alone,  this 
preparation  must  \h.*  put  in  pill  or  capsule,  for  in  tablet  form  it  is  likely 
to  irritate  the  throat  and  esophagus.  It  is  not  much  employed  in  early  ■ 
syphilis,  but  in  tlie  later  stages  of  the  disease  is  the  favorite  mercurial 
ingredient  of  *' mixed '*  treatment  The  minimum  tonie  dose  is  one 
sixteenth  grain. 

Blue  put  {PiL  J/axsre  Ilydrarg.). — This  is  another  preparation  of 
mercury  popular  in  the  late  rather  than  in  the  early  days  of  the  disease. 
The  minimum  tonic  dose  is  three  grains  a  day.  But  twice  or  three  times 
tliat  amount  may  often  l>e  given,  A  patient  using  this  preparation 
should  l)e  under  constant  observation,  as  it  strikes  the  gnms  more  siul- 
denly  and  severely  than  any  other  form  of  internal  treatment. 

Cfilome!  (Ifydrarg.  Chlorid,  Milts). — This  is  no  longer  UHCil  in 
the  internal  treatment  of  syphilis. 

Tannaie  of  Mercury. — This  is  favored  by  certain  practitioners. 
The  tonic  dose  is  three  to  six  grains  a  day.     I  have  not  been  able  to  dis- 

^  It  is  a  great  pity  that  in  therapeutic  efficiency  no  other  nuwufacturer  baa  been 
able  to  equal  the  G.  and  L.  granules.  They  are  chemically  impure;  that  i»  maiiifest» 
yet  they  work  l>etter  tlian  the  purest  yellow  protiodid. 
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cem  its  peculiar  virtues.     It  appears  to  vary  in  strength  in  different 
preparations. 

Many  other  preparations  are  fancied  by  certain  individuals,  but 
their  vogue  is  slight,  their  merits  ill-defined.  It  is  proper,  however,  to 
mention  two  old  and  familiar  mixtures  containing  mercury.  The  one 
is  a  pill  of  mercury  and  iron: 

^  Massse  hydrargyri,  \ 

Ferri  reducti,  V aa  3j  (4  gm.)  ; 

Gum  tragacanth,      ) 

Glycerin q.  s. 

M. — Fiant  pil.  No.  Ix. 

S. — One  pill  after  each  meal. 

The  other  is  often  called  Sir  Astley  Cooper's  tonic: 

15   Hydrarg.  chlorid.  corrosiv gr.  i-ij  (0.06  gm.)  ; 

Tr.  cinchonffi  co Siv  (100  cc). 

M. 

S. — Teaspoonful  in  water  after  meals. 

Kules  for  Treatment. — Besides  the  care  of  the  mouth  and  the  occa- 
sional urinalysis,  the  following  precautions  are  necessary: 

Do  not  Give  Opium  with  Mercury. — The  callousness  with  which 
Continental  authorities  prescribe  opium  in  the  treatment  of  syphilis  is 
quite  inexplicable.  Syphilis  confers  no  immunity  to  this  drug.  The 
opium  habit  is  as  readily  formed  by  a  syphilitic  as  by  any  other. 

Do  not  Begin  with  a  Full  Dose, — In  order  to  permit  the  patient 
to  take  a  full  dose  comfortably,  it  is  safe  practice  to  begin  with  half  the 
dose  and  work  up  gradually ;  thus  for  protiodid,  begin  with  three  gran- 
ules a  day,  and  increase  one  daily  until  six  are  being  taken;  for  gray 
powder,  begin  at  three  grains  a  day,  and  increase  a  grain  a  day;  for 
blue  pill,  begin  at  one  and  a  half  grains  a  day. 

To  Spare  the  Patient's  Digestive  Organs  an  Intermission  of  a  Few 
Days  may  he  Occasionally  Necessary, — The  advent  of  summer  and 
fresh  fruit  introduces  in  many  patients  an  inability  to  take  the  full  dose 
of  mercury.  Regulation  of  diet  may  help  overcome  this ;  but  it  is  often 
necessary  to  intermit  treatment  a  week  or  so.  Such  intermissions,  even 
though  occurring  as  often  as  six  times  a  year,  do  not  invalidate  routine 
treatment. 

Merits  of  Internal  Treatment — Continuous  internal  treatment  has  the 
merit  of  being  easy  to  remember  and  little  trouble  to  follow.  But  it 
may  be  impossible  for  the  patient  to  digest  mercury  in  sufficient  quan- 
tity for  the  control  of  symptoms  or  for  their  cure.  It  is  the  least  effi- 
50 
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cient  way  to  administer  the  drug ;  yet  it  is  often  quite  efficient  enough. 
If,  in  the  routine  treatment,  it  can  be  taken  in  the  necessary  minimum 
dose,  and  so  prevents  relapses,  or,  if  in  the  symptomatic  treatment  it 
causes  the  lesions  to  heal  promptly,  there  is  no  need  to  employ  other 
and  less  convenient  methods. 

Yet,  in  employing  internal  medication,  we  must  guard  against  the 
patient's  carelessness.  We  must  not  permit  him  to  neglect  even  mild 
symptoms  or  to  become  indifferent  as  to  the  regularity  of  his  treatment 
He  must  be  seen,  examined,  and  encouraged  at  least  every  three  months. 

Intkamuscuulb  Injections 

Preparations  TTscd — The  preparations  of  mercury  employed  for  in- 
jections are  either  soluble  or  insolubla  The  chief  soluble  preparations 
are  the  bichlorid  and  the  biniodid. 

The  chief  insoluble  preparations  are  the  salicylate,  gray  oil,  and 
calomel. 

Bichlorid, — This  salt  is  used  in  1-per-cent  or  2-per-cent  solution 
with  salt  solution,  various  quantities  of  salt  being  used  by  different 
authorities.     The  following  is  an  excellent  combination: 

^  Hdyrarg.  chlorid.  corrosiv gr.  xv-xxx  (1-2  gm.)  ; 

Sodii  chlorid gr.  x  (0.6  gm.)  ; 

Aquae  destillat Siij  (100  cc). 

Dose:  1  c.c.  (R  xv). 

Biniodid, — The  red  iodid  of  mercury  is  employed  either  in  oily 
solution  or  in  so-called  "  serum  "  or  mixed  with  potassium  iodid.  It 
appears  under  various  proprietary  names.  I  have  employed  cypridol, 
the  Hannam's  and  Lafay's  sera.  These  preparations  are  popular  on 
the  Continent,  but  are  little  used  here.     I  prefer  the  following: 

^   llydrarg.  biniodid 5ss  (2  gm.)  ; 

Potass,   iodid gr.  xv  (1  gm.)  ; 

Aquae  destillat ad  Jiij  (100  c.c). 

Among  the  soluble  preparations  the  succinamidate  (1  cgm.  dose) 
and  the  soziodolate  are  well  spoken  of,  though  the  latter  is  apparently 
soon  reduced  to  biniodid. 

Salicylate,  —  This  may  be  put  up  in  5-per-cent  or  10-per-cent 
strength.     The  mixture  I  employ  is: 

^   Hydrarg.  salicylate gr.  xlviii  (3  gm.)  ; 

Albolin  (sterilized) Sj  (30  gm.). 

Shake, — Dose:  R  x  (0.7  c,c). 
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The  salicylate  settles  to  the  bottom  and  has  to  be  distributed  by 
vigorous  shaking.  The  admixture  of  a  little  lanolin  makes  a  better  sus- 
pension but  a  thicker  mixture. 

Gray  Oil. — Gray  oil  is  an  emulsion  of  metallic  mercury. 

The  formula  I  employ  is  that  of  Laf ay : 

9  Hydrarg.  bidestillat.*    Sijss  (10  gm.) ; 

Albolin 3iij  (13.5  gm.)  ; 

Lanolin Sjss  (46.5  gm.). 

Shake. — Dose:  Vil  ij-vj  (0.1  to  0.4  c.c). 

Calomel. — Calomel  oil  is  made  by  pulverizing  the  drug,  washing  in 
boiling  alcohol,  drying  in  an  oven,  and  then  thoroughly  mixing  with  ten 
parts  of  sterilized  albolin.     Dose:  0.5  c.c. 

Method  of  Administration. — The  soluble  salts  may  be  given  svbcu- 
taneously,  but  this  method  is  unnecessarily  painful.  They  are  best 
given — and  the  insoluble  preparation  must  be  given — into  the  substance 
of  some  thick  muscle.  Injection  of  an  insoluble  preparation  subcutane- 
ously  invites  abscess  or  gangrene. 

The  site  usually  selected  for  injection  is  the  buttock.  The  pectoral 
muscles  or  the  thick  muscles  of  the  interscapular  region  or  loin  may  also 
be  utilized.  Successive  injections  are  given  on  alternating  sides,  and 
no  two  injections  should  be  put  within  an  inch  of  each  other  on  the 
same  side. 

The  best  points  for  injection  are : 

1.  A  point  midway  between  the  ischial  tuberosity  and  the  upper 
edge  of  the  trochanter  on  a  horizontal  line  at  a  level  with  the  latter. 

2.  A  point  directly  above  this  and  midway  to  a  line  joining  the  an- 
terior superior  si)ines. 

3.  A  point  on  the  same  (horizontal)  level  as  No.  2  and  halfway  be- 
tween the  trochanter  and  the  intergluteal  fold. 

The  implements  are  a  sterilizable,  hypodermic  syringe  (preferably 
all  glass,  as  metal  instruments  are  amalgamated  by  mercury),  and  a 
needle  two  inches  long  and  of  ample  caliber;  for  very  stout  persons 
the  needle  should  be  two  and  a  half  inches  long. 

Tech  NIC. — Boil  the  implements,  wash  your  hands,  and,  making  the 
patient  lie  upon  his  face,  rub  the  buttock  well  with  alcohol. 

Then,  having  filled  the  syringe  and  attached  the  needle,  plunge  this 
up  to  the  hilt  in  the  appointed  spot  and  inject.  Then  withdraw  the 
needle  and  pinch  up  the  subcutaneous  fat  so  as  to  obliterate  its  track. 

Bleeding  is  readily  controlled  by  pressure  and  adhesive  plaster. 

Dosage — It  will  be  found  that  any  of  these  preparations  may  be 
given  to  certain  patients  in  very  high  doses. 

*  This  is  the  "dentists'  mercury." 
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Biit  equally  cfoml  rcsiilhs,  nny,  bother  finrs,  Ttisiy  W  o!ihiine«l  by  tl 
onliiiary  dost^s  givtni  abovr,  ami  «/i  ajiitfircnl  tolr ration  on  the  imri  of 
the  itaiient  should  nevrr  tempi  m^  to  excessive  hypodermic  medicaiiotk 
1  kimw  no  riilo  inore  imjuirtaiit  ibau  this,  for  excessive  medication  by 
iiijt'cliun  proiloces  a  (lisliitetly  eivauilalivo  L^ffwt  The  mercury  con- 
tiinu'8  to  1k^  jibsorlicd  for  many  days  after  its  injection,  and  I  have 
\\vw  (cinre  in  my  ovni  ]inu*lire)  seen  severe  and  prolonfjed  salivalion 
lu'i/in  in  the  srrond  or  third  week  followimj  cessaticm  of  treat  men  t  hif 
in.solidAe  injeetions,  and  (*taifiiiiie  for  rnnny  \ve4*ki3  tbereafter. 

Tlie  injei'fiuti  iiietli^ul   is  a  wontlrrfnlly  eff(^etivt%  bnt  a  dangeroi^^J 
weapon.      It  shoulil  never  \hj  eiiipb>ye<l  carelessly  or  in  exeeasive  drKad^^l 
//  fhc  lesion  does  nol  tfleld  to  the  nsiial  dones,  the  fray  to  a  cure  is  not 
tiiroiigb  an  increase  in  dose  or  prolonjL!:ntion  of  treatment,  but  by  stop- 
piftij  the  mereurt/  and  glrinfj  a  eoitr.se  of  if/dids  or  tonics. 

The  choice  Itefween  solufjie  and  insoluble  injeciions  is  largely  a  mat- 
ter of  taste.  Both  liave  their  chaui]iions  for  the  routine  as  well  as  for 
the  symptnniatie  treatment  of  sypliilis,  l^ut  since  ibe  iiisoliilile  prepa- 
rations have  l>t*en  jierfected,  and  since  the  necessity  for  actually  inject- 
ing tbeiii  intu  the  nnisele  has  l>een  ^nierally  understiMul,  the  vogue  of 
scduhie  injeciions  has  diminished.  A^one  of  these  injections  is  ahso- 
lutcly  painless  (despite  %vliat  tln»ir  voiuries  say  to  the  contrary),  and, 
since  soluble  injections  have  to  be  giv^'ti  every  day  for  a  *^  course  ^*  of 
ten  to  thirty  injections,  the  pain  caused  by  tlieui  is  cumulative,  and  in 
the  end  may  \ye  less  tolerable  than  the  more  severe  ^  but  less  often  re- 
peated pain  from  insoluble  iTijections. 

A  more  iuipirtaut  distinction  is  this:  Insohdde  injections  are  the 
more  efficlvnl,  and,  since  etficiency  is  the  one  claim  made  in  favor  of  in- 
jections, this  fact  is  gradually  forcing  insoluble  inject  ions  to  the  fore. 

On  the  other  luxnd,  ihe  action  of  insolatjtti  injections  is  relativett/ 
slow  to  begin  and  long  continued.  For  this  reason,  as  already'  stated, 
it  is  souH^tiuies  wise  io  b(\iri«i  with  a  few  soluble  iujeetions  to  hurry  on 
ibe  etfect  (>f  the  drug  while  mlying  in  the  main  upon  the  iiM.n*  .flu  ii-nt 
iusolnble  injections. 

On  the  either  liand,  we  bnve  to  eousider  the  relatively  gi'ave  aeeidenU 
ttint  uuiy  rt'snif  frnm  ius(»luble  injeftSous. 

Disadvantages  of  Injections. — Soluble. — The  disadvantag«-^s  of  soluble 
in  jet  t  ions  are  the  camubitive  jiain,  the  relative  ineffieieney,  uTid  tk* 
necassiiy  for  daily  visils  to  tlie  physician. 

Insoluble,' — The  disadvantages  of  insohdde  inj(*ctions  are  general 
and  loeah 

Tlie  yencral  disadvantages  of  insoluble  injections  are  poisoning  and 
embolism. 

*  Not  always,  bat  usuaJJy, 
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Acute  mercurial  poisoning  may  follow  within  twenty-four  hours  of 
a  single  injection  of  mercury.  It  is  characterized  by  cramps,  explosive 
diarrhea,  depression  of  spirits,  even  fever ;  it  may  last  several  days.  If 
the  usual  doses  are  employed  such  an  attack  follows  the  first  injection 
once  in  every  thirty  or  forty  cases.  It  is  not  prohibitive.  Lessen  the 
dose  at  the  next  injection,  and  thereafter  return  to  the  full  dose. 

Grave  salivation  follows  any  overdosage  with  mercury,  but  that  fol- 
lowing injections  of  insoluble  mercury  has  two  very  annoying  charac- 
teristics :   It  is  slow  to  appear  and  slow  to  disappear. 

Embolism  is  due  to  a  drop  of  the  oily  injection  whisking  off  into  the 
general  circulation.  It  is  caused  by  the  perforation  of  a  vein,  and  is  to 
be  guarded  against,  as  far  as  possible^  by  the  mancMiver  already  related. 
The  embolism  is  almost  always  pulmonary;  its  symptoms  may  appear 
the  day  after  injection,  though  they  usually  follow  it  immediately. 

After  a  more  or  loss  marked  premonitory  stage  of  slight  fever  and 
malaise,  the  attack  begins  with  a  sharp  pain  in  the  side,  which  inter- 
feres greatly  with  respiration.  The  temperature  and  pulse  rise;  the 
patient  is  much  prostrated.  The  physical  signs  are  those  of  a  circum- 
scribed pneumonia.  The  whole  attack  lasts  from  a  few  hours  to  a  week. 
Curiously  enough,  the  injection  which  causes  the  embolism  is  often  re- 
markably painless. 

The  frequency  of  embolism  is  estimated  at  about  one  in  a  thousand 
injections.  I  have  had  but  two  in  my  practice  and  my  father  one ;  this 
in  several  thousand  injections.  One  or  two  fatal  cases  of  mercurial 
embolism  have  been  reported. 

The  local  disadvantages  of  insoluble  injections  are  pain,  induration, 
abscess,  sloughing. 

The  pain  varies  greatly.  Soluble  injections  are  painful  for  one  to 
three  days;  during  this  time  they  may  cause  agony.  Insoluble  injec- 
tions give  no  immediate  pain  unless  a  nerve  is  actually  punctured  by 
the  needle ;  but  in  from  six  to  twenty-four  hours  the  spot  begins  to  ache, 
and  this  ache  increases  for  a  day  or  two  longer,  then  gradually  dimin- 
ishes, but  may  last  ten  days  or  more. 

The  first  injection  is  likely  to  hurt  more  than  subsequent  ones,  but 
no  two  of  them  are  alike.  One  may  set  up  an  intense  sciatica,  lasting 
a  week,  and  the  next  one  be  almost  painless.  Some  persons  feel  the 
pain  much  more  than  others.  Indeed,  it  is  practically  prohibitive  in 
certain  cases.  Yet  T  shall  always  remember  one  of  my  first  experiences 
with  mercurial  injections.  The  patient  was  a  neurotic  woman;  she 
was  losing  the  ala  of  her  nose;  she  had  tried  every  trentment  except 
injections — inimetions,  fumigations,  liigh  doses  of  iodid,  all  in  vain. 
Small  wonder  that  slie  aceeptod  injections  at  any  cost.  Yet  every  one  I 
gave  her  made  her  vomit  for  liours  and  kept  her  in  bed  a  day.  But  six 
injections  cured  her.     It  was  worth  the  price. 
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On  the  Qtlier  hmni^  I  liave  a  luiuilH'r  of  patients  who  prefer  injec- 
tions to  internal  medieation  even  for  ruvitine  treatment,  anil,  curiously 
enough,  one  of  my  most  neiirotie  patients  has  l>een  on  injections  of  sali- 
cylate ff>r  the  pa8t  year,  and  ai^serts  that  they  cause  no  pain  whatever, 

Indiiraliom  may  occur  even  from  insoluble  injections.  1  Lave  Lad 
a  patient  come  to  me  with  lx>th  huttwks  a  solid  indurated  mass  from 
injections  of  hiehlnriJ.  As  a  ride,  however,  even  insoluhle  injections 
sliould  leave  uo  iniluration*  But  if  the  injei'tion  is  not  made  deep 
enough,  or  if  any  of  the  injected  fluid  leaks  back  along  the  Irack  of 
puncture  a  red,  tender^  edematous  swelling  in  the  suln^utaneous  tissue 
n'sidts.  After  stn-eral  weeks  tliis  subsides,  leaving  an  induration,  some- 
what .sensitive  to  pressure,  and  over  which  the  skin  may  remain  for  a 
long  tiiue  bluish  and  glossy. 

Such  reactions  are  rare.  They  are  apparcutly  unavoidable  in  cer- 
tain fat,  soft  subjects,  but  tliey  can  almost  always  be  prevented  by 
proix'r  technie. 

Abscea^  and  ffangrene  are  usually  due  to  dirt  or  carelessness. 
Neitber  accident  has  occurred  in  my  practice. 


Inunctioit 


Preparations  Employed. — Tlie  offfchiaJ  blue  olnlmetU  (ung.  hydrar- 
g}'ri)  cau  1m?  imju-oved  by  tlie  substitution  of  one  of  the  proprietary  oint- 
uieiit  bases,  such  as  resorhin  or  vasotjcn.  These  are  less  greasy  and 
odoriferous.  One  part  of  mercury  may  Im?  rublwHl  into  one  or  more  part« 
of  tlie  base,  or  tlie  pi*eparation  may  be  obtained  ready  made  in  20-per- 
eent  and  50-per-eent  strengths.  Put  u\)  in  dram  cajisules  (one  for  each 
rub)  they  are  convenient  to  carry  about. 

Another  new  preparation  is  calomelol  oinhnent,  white  in  color,  put 
up  in  graduated  glass  tubes,  two  of  the  **  marks  **  to  be  iiaed  for  each 
rub.  It  is  cleaner  than  the  blue  ointment,  and  seems  to  be  about  as 
efficient  and  scuuewhat  less  irritatlug. 

Tlie  Teclinic.— The  Ix^st  method  is  that  employed  at  the  Hot  Springs. 
The  patient  takes  a  hot  soap-and- water  bath,  is  well  rubbed  iloxfm  with 
alcohol,  and  t!jen  is  ready  for  Ins  inunction.  He  sits  astraddle  a  chair 
with  his  face  toward  the  back,  his  anus  folded  up>n  it  and  his  ehin 
resting  ujiou  his  arms.  An  attendant  now  rubs  in  broadly  and  with  ft 
vigorous  circular  motion  of  the  liand  over  the  entire  back  a  given  quan- 
tity of  mercurial  fdutuieut,  gem-rally  one  dram  at  a  rub.  The  friction 
continues  for  twenty  minutes.  (To  pix'veut  mereurialization  the  frie* 
tioner  may  f>rotect  liis  hand  with  a  niblieT  glove.)  The  ointment  tliu* 
rublted  iu  is  left  upon  the  back,  and  the  patient  puts  on  tirst  a  thin  gatut; 
undershirt  ( which  he  wears  a  week  as  a  '"mercurial  "  shirt ),  and  over 
thi^  bis  ordinary  imdersbirt  and  customary  clothingt    On  the  following 
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day  the  patient  takes  another  hot  soap-and-water  bath,  is  thoroughly 
washed,  rubbed  with  alcohol,  and  then  takes  another  friction  as  on  the 
previous  day,  resuming  his  mercurial  shirt. 

In  case  the  patient  has  to  do  his  own  rubbing  he  cannot  reach  his 
back,  and  as  no  other  part  of  the  body  is  covered  with  skin  sufficiently 
thick  to  bear  daily  rubs,  he  is  obliged  to  shift  from  place  to  place.  The 
hot  bath,  the  alcohol  rub,  and  the  mercurial  shirt  are  employed  as  in  the 
above-described  system,  and  the  rubs  are  made  in  the  following  regions 
on  successive  days: 

1.  Right  arm  and  forearm,  internal  aspect 

2.  Left  arm  and  forearm,  internal  aspect 

3.  Right  thigh. 

4.  Left  thigh. 

5.  Right  side  of  thorax  and  loin. 

6.  Left  side  of  thorax  and  loin. 

7.  Abdomen. 

The  purpose  in  thus  distributing  the  course  is  to  make  it  occupy  an 
even  week.    Hairy  subjects  may  have  to  modify  the  plan. 

The  ointment  must  be  rubbed  into  the  skin  until  every  bit  of  greasi- 
ness  has  disappeared.  This  takes  about  twenty  minutes,  and  is  a  duty 
the  patient  is  inclined  to  shirk. 

Merits  of  Inunctions. — In  efficacy  inunction  ranks  below  injection. 
In  convenience  it  may  rank  higher,  in  that  it  can  be  performed  by  the 
patient  himself.  But  the  dosage  is  uncertain,  for  we  do  not  know  how 
much  mercury  is  absorbed  by  the  skin  (or  whether  the  absorption  is  not 
chiefly  by  inhalation  of  the  mercury  that  evaporates  from  the  surface  of 
the  body  ^),  and  very  few  patients  rub  in  the  ointment  thoroughly. 

But  the  chief  objection  to  inunction  comes  from  the  patient  The 
treatment  is  dirty  and  disgusting;  it  often  irritates  the  skin,  and  may 
even  provoke  a  local  eczema ;  it  is  tedious  in  the  taking. 

For  these  reasons  I  find  that  when  I  ask  a  patient  to  choose  between 
inunction  and  injection  he  almost  invariably  selects  the  latter.  And 
unless  he  is  oversensitive  to  injections,  I  much  prefer  he  should. 

Fumigation 

Salts  Employed. — The  salt  of  mercury  most  suitable  for  fumigation 
is  the  black  oxid.  About  3ij  to  ijss  (8  to  10  gm.)  of  the  salt  should  be 
used.     The  fumigations  are  usually  repeated  twice  a  week. 

The  Technic. — If  the  fumigation  cannot  be  taken  at  a  bath  estab- 
lishment, it  may  be  taken  at  home  with  the  aid  of  the  following  ap- 

*  This  question  has  never  been  absolutely  settled ;  but  it  would  seem  that  with  the 
ordinary  method  of  inunction,  fully  as  much  mercury  is  absorbed  by  the  skin  as  is 
inhaled. 
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))aratus :  a  piece  of  tin,  10  X  3^  inches,  bent  to  a  right  angle  at  3  inches 
(more  or  less)  from  each  end;  a  spirit  lamp  or  Bunsen  burner;  a  large 
pan  of  boiling  water ;  a  chair ;  a  couple  of  large  blankets  or  a  vapor-bath 
cabinet.  The  patient  strips  and  sits  on  a  fihsLiT  surrounded  by  the 
blankets  or  the  cabinet,  with  his  head  out.  Under  the  chair  are  placed 
the  pan  of  steaming  water,  and  beside  it  the  spirit  lamp  covered  by  the 
bent  tin,  upon  which  the  mercury  is  spread. 

As  soon  as  the  body  becomes  warm  and  moist  the  spirit  lamp  is 
lighted,  and  the  salt  begins  to  volatilize.  After  fifteen  minutes  the  heat 
usually  becomes  unbearable;  the  lamp  may  then  be  extinguished,  but 
the  patient  should  sit  in  the  mercurial  fumes  ten  minutes  longer.  Then 
he  arises,  wraps  himself  in  a  blanket,  and  lies  down  until  he  is  oool.  lie 
should  not  take  a  bath  until  the  following  day. 

Let  him  also  take  care  not  to  bum  himself  to  deatL 

Merits  of  the  Method. — The  difficulties  surrounding  fumigation  are 
many.  Very  few  patients  will  spend  the  time  and  trouble  to  take  their 
baths  at  home,  and  I  know  of  no  bath  establishment  in  New  York  where 
they  are  properly  given.  Yet  the  method  is  not  painful  like  injection 
(and  usually  not  quite  so  efficacious),  more  powerful  and  more  cleanly 
than  inunction.  The  danger  of  salivation  is  the  same  as  with  injec- 
tions. 

I  use  it  quite  frequently  and  with  very  satisfactory  results  in  the 
most  stubborn  cases. 


^  Intravenous  Injection 

Solutions  Employed. — Bichlorid. — This  salt,  though  subject  to  the 
criticism  that  it  coagulates  albumin,  was  employed  by  Bacelli  and  has 
been  more  used  than  any  other. 

Bacelli's  formula  is : 

Ilydrarg.  bichlorid 1  gm. ; 

Sod.  chlorid 3  gm. ; 

Aq.  destillat 1,000  gm. 

Inject  1  c.c.  daily. 

Other  Salts, — Barthelemy  and  Levy-Bing  have  also  employed  the 
oxycyanid  (1 : 1,000)  and  the  biniodid  (1,  2,  or  3: 1,000).  They  pre- 
fer the  last. 

Technic — Abadie,  one  of  tlie  few  avowed  partisans  of  this  method, 
advises  the  following  technic: 

1.  He  cinj)loys  a  syringe  whose  barrel  and  piston  are  both  of  glass 
(thus  assuring  absolute  freedom  from  si)ecks  of  dirt)  and  a  fine  needle. 
These  he  sterilizes  by  boiling. 
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2.  He  employs  the  oxycyanid  (1: 1,000),  injects  1  c.c.  every  other 
day  for  twenty  days  (10  injections)  ;  then,  after  an  interval  of  a  fort- 
night, resumes  this  twenty-day  course  as  often  as  necessary. 

3.  "  Before  injecting  I  distend  the  veins  at  the  elbow  by  a  ligature 
about  the  arm.  I  choose  the  (most  prominent)  vein  (at  the  elbow)  and, 
after  careful  antisepsis,  insert  the  fine  needle  gently  and  obliquely  into 
the  center  of  the  vein.  The  entrance  of  the  needle  into  the  vein  imparts 
a  characteristic  sensation.  The  patient  does  not  feel  the  least  distress. 
The  injection  is  made  slowly  after  removal  of  the  ligature.  An  anti- 
septic collodion  dressing  is  applied  and  the  patient  returns  to  his  work  " 
(Abadie). 

Complications. — The  method  appears  to  be  less  difficult  and  danger- 
ous than  one  would  expect.  Such  local  inconveniences  as  ecchymosis, 
periphlebitis,  nodosities,  and  subcutaneous  edema  would  be  pardonable 
were  there  any  great  advantage  in  the  method ;  but  this  does  not  appear 
to  be  the  case. 


CHAPTER   LXXIV 
THE   lODIDS— MIXED   TREATMENT 

When  we  speak  of  the  iodids,  we  think  of  the  iodid  of  potassium. 
This  drug  is  worth  more  than  all  the  others  together.  Occasionally  the 
patient  is  so  susceptible  to  its  influence  that  some  substitute  has  to  be 
employed,  but  no  effort  should  be  spared  to  make  the  patient  digest  po- 
tassium iodid,  so  infinitely  superior  is  it  to  all  the  other  remedies  claim- 
ing to  be  "  just  as  good." 

Therapeutic  Indications. — Iodids  are  indicated  in  the  treat- 
ment of: 

1.  Tertiary  lesions. 

2.  Neuralgic  or  painful  lesions,  especially  the  pains  of  early  sec- 
ondary periostitis,  arthritis,  headache,  etc. 

3.  Cases  in  which,  on  account  of  idiosyncrasy  or  severe  nephritis, 
mercury  cannot  be  borne. 

IODID    POISONING   (lODISM) 

Iodid  poisoning  shows  itself  in  many  forms.  Among  the  commoner 
ones,  often  occurring  in  conjunction,  are: 

1.  The  metallic  taste. 

2.  Coryza. 

3.  Acne. 

4.  Indigestion. 

Among  the  rarer  forms  may  be  mentioned: 

5.  Various  skin  lesions. 

6.  Toxemia  of  the  nervous  type. 

7.  Salivation  and  congestion  of  the  salivary  glands. 

8.  Neuralgia. 

9.  Lfx*alized  edema. 

10.  Ei)istaxis,  urethritis,  albuminuria. 

Iodic  Coryza — Tliis  rosemblos  a  common  cold  in  its  milder  forms; 
but  when  severe  simulates  the  most  violent  hay  fever ;  the  **  head  is 
stopped  up  " ;  the  eyes  and  nose  run  copiously. 
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Let  the  iodid  be  increased,  and  he  actually  passes  through  this, 
and  at  the  higher  dose  shows  none  of  the  phenomena  produced  by 
lesser  amounts.  Yet,  let  the  iodid  be  discontinued  for  a  few  weeks, 
and,  on  resuming  its  use,  the  patient  has  to  go  through  precisely  the 
same  misery  before  reaching  the  higher  dose,  at  which  he  no  longer 
suflFers. 

Acne. — Pustular  acne,  usually  upon  the  face,  neck,  shoulders,  back, 
or  buttocks,  is  extremely  common.  The  eruption  comes  out  in  crops. 
The  pustules  may  attain  the  proportions  of  little  boils.  Though  annoy- 
ing, the  eruption  is  bearable.  No  treatment  appears  to  influence  it ;  but 
the  pustules  should  be  left  undisturbed.  The  more  they  are  pinched 
and  squeezed  the  longer  they  last. 

Indigestion. — This  is  the  most  annoying  of  the  commoner  forms  of 
iodic  poisoning,  since  it  cannot  very  well  be  borne  for  any  length  of 
time,  nor  can  it,  like  the  coryza,  be  lived  down. 

This  indigestion  may  merely  amount  to  a  little  abdominal  discom- 
fort and  a  disgust  for  food.  If  the  remedy  is  pushed,  the  patient's  di- 
gestion goes  all  to  pieces ;  he  is  nauseated,  has  cramps  and  diarrhea,  and 
the  iodid  has  to  be  stopped.  If  it  is,  nevertheless,  brutally  pushed,  the 
patient's  digestion  may  be  damaged  for  years  or  forever. 

Other  Skin  Lesions. — The  rare  skin  eruptions  due  to  iodism  are 
erythema,  which  may  be  papular,  commonly  occurring  upon  the  nose, 
cheeks,  and  forehead,  and  may  become  eczematoid ;  papules  or  tubercles 
(very  rare)  ;  purpura,  usually  affecting  the  legs  and  occurring  in  the 
old  and  debilitated;  bullce,  which  usually  occur  on  the  face  and  ex- 
tremities, and  may  be  so  umbilicated  and  so  numerous  as  to  suggest 
variola;  a  pustulo-cruslaceous  dermatitis  (simulating  syphilis),  and 
various  combinations  of  these  varieties. 

Toxemia. — Iodic  nervous  toxemia  occurs  under  two  types:  In  the 
acvie  form,  due  to  a  short  course  of  heroic  medication,  the  patient  is 
overwhelmed  by  the  drug  and  lies,  stupidly  drooling,  unable  to  take 
nourishment,  perhaps  absolutely  unconscious.  Yet  on  stopping  the  drug 
the  patient  is  up  and  about  in  a  fortnight. 

In  the  chronic  form,  due  to  prolonged  administration  of  large  doses, 
the  symptoms  are  commonly  mistaken  for  those  of  syphilis  of  the  ner- 
vous system,  with  the  disastrous  result  of  encouraging  the  use  of  more 
and  more  iodid.  I  have  seen  several  patients  long  under  treatment  by 
iodid  for  severe  nervous  lesions  due  to  syphilis  gradually  become  anemic, 
restless,  nervous,  despondent,  tremulous,  unable  to  eat,  and  apparently 
too  weak  to  do  any  work.  I  have  known  two  of  them  to  give  up  work, 
and  one  of  them  prepare  to  die.  One  could  not  sign  his  name,  so  weak 
and  unsteady  was  he,  and  yet  both  recovered  in  a  few  weeks  after  leav- 
ing off  the  iodid,  going  away  from  town^  and  resorting  to  general  tonic 
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METHOD    OF   ADMINISTRATION    AND    DOSAGE 

The  suscf'piibflliif  of  rnrwus  palkmls  to  iodism  (lifff^rs  widely.  I 
iiavo  s*^ni  a  single  tlo^c  of  ioilid  of  pitasli  (jpr,  v)  ciinm  the  siibmaxilkn' 
glands  tu  swell  to  tlitj  size  nf  pigeons*  oggs,  and  Imve  rccortl  of  neveral 
cases  of  facial  edema  and  iodic  erythema  or  urticaria  following  a  similar 
do&e. 

But  siicli  canes  aro  most  ext^jpiioiial  As  a  rule,  tho  metallic  tasl^, 
mild  sniitfles,  and  acne  may  lie  expected  at  a  dose  of  gr.  x  to  gr*  xxv  (0.6 
to  \A\  ^iiu )  thme  tinier  a  *lay,  ainl  indigestion  at  d^ndile  tliese  doses*  On 
the  other  hand,  the  patient  mat^  take  an  onnee  (*iO  gnu)  a  day  with  no 
inconvenience  except  a  strung  metallic  taste. 

Yet  there  is  always  some  rlonht  at  iirst  as  to  how  well  the  patieDt 
will  digest  Hie  iudid,  and,  accord ingly,  its  administration  is  always  gnr- 
ronnded  with  many  precautions. 

The  One  Himdred-per-cent  Solution — Tlie  preparation  commonly  em- 
ployed is  tin-  *'  sjiUiratrd  solnlion  "  of  ioilid  uf  purassinm  given  in  drop 
doses.  But  there  are  twri  terms  here  which  may  be  misinterpreted: 
What  is  a  "  miuralvd  mlulion  "Y   irlttii  a  **  drop  dose  **? 

If  you  simply  prescrilK?  *^  a  saturated  solntion,"  the  pharmacist  may 
take  you  at  your  word  and  compiund  a  mixture  containing  120  per  cent 
(or  more)  of  potassinm  iodid.  This  is  precisely  what  you  do  not  wish. 
You  wi^h  a  100-per-ceni  solution.  Tu  avoid  error,  therefore,  always 
write  as  follows; 


IJ  Potass,  iodid -  .   5j  (»^0  gm. )  . 

Aquae .q.  s.  ad  oj  (ad  30  e.c. ). 


J 


Tlie  Minim  Drop. —  In  the  second  filact%  the  droppers  of  commerce 
vary  in  size  as  well  as  shape,  and  mine  of  them  drop  minims.  There- 
fore, the  drug  mnst  he  dispensed  in  a  dropper  holtJe  (which  dro|\9  min- 
ims) or  accompanied  by  a  minim  (jradmdi'.  The  rlropper  bottle  is  l)etter 
adapted  to  small  doses,  the  graduate  to  large  ones.  The  jjatient  will  find 
it  convenient  to  measure  out  in  the  morning  such  doses  as  he  is  to  take 
dnring  tho  day  while  aw^ay  from  homej  and  curry  them  about  in  small 
vials  or  in  a  graduated  bottle. 

It  may  be  more  convenient  to  use  iableis  (gr.  v)  of  iodid,  but 
solution  seems  to  be  less  poisonous. 

The  Time  of  Administration.^ Tod  id  is  l>etter  borne  if  administered 
on  a  relatively  enn)ty  stomach.  Three  lumrs  after  meals  (e.g.,  at  11 
A.M.,  4  and  H  p.m.)  is  the  ideal  time,  lint  this  is  so  ineonvenieut  an 
arrangement  that  1  have  most  of  my  patients  take  it  on  arising,  half  an 
hour  before  Inneli,  and  on  retiring  (or  a  fonrth  dose  may  V>e  inserted 
half  an  hour  before  dinner).    But  many  persons  can  take  it  at  any  time. 
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The  Dilution. — The  iodid  must  always  be  diluted.  The  administra- 
tion of  an  undissolved  tablet  will  give  most  people  heartburn  for  hours. 

As  far  as  possible,^  one  should  make  it  a  rule  to  dissolve  no  more 
than  5ss  (2  gm.)  of  the  salt  in  a  single  tumblerful  of  fluid,  while  even 
the  smallest  dose  merits  at  least  half  a  tumblerful. 

The  Diluent — If  the  patient  can  digest  milk,  this  is  much  the  best 
diluent,  gaseous  waters  are  the  second  choice,  plain  water  the  third 
choice.  For  a  continuous  course,  it  is  well  to  suggest  an  occasional 
change  of  vehicle. 

Any  other  fluid,  such  as  coffee  or  tea,  may  be  employed  if  the  pa- 
tient prefers,  and  if  it  may  be  drunk  in  suflScient  quantity  to  effect  the 
desired  dilution. 

Prevention  of  lodism. — So  common  are  the  annoyances  of  iodism  that 
innimierable  remedies  have  been  devised  to  prevent  them.  These  may 
be  divided  into  two  classes : 

1.  Methods  of  taking  potassium  iodid. 

2.  Substitutes  for  potassium  iodid. 

Methods  of  Taking  Potassium  Iodid — The  best  way  to  make  iodids 
agree  with  the  patient  is  to  put  him  in  bed  on  a  milk  diet. 

In  order  to  aid  the  digestion  of  iodids,  10  drops  of  dilute  hydro- 
chloric acid  after  meals  is  often  helpful.  The  combination  of  Tr.  nucis 
vomica  (or  of  tincture  of  belladonna  or  of  arsenic)  with  each  dose  of 
iodid  is  well  spoken  of ;  but  they  have  been  of  no  use  at  my  hands. 

Iodid  of  potassium  may  be  administered  per  rectum:  3ij  to  iv  (8  to 
16  gm.)  in  Svj  (200  c.c.)  of  peptonized  milk.  But  this  method  is  not 
very  eflBcient,  and  can  be  used  for  only  a  short  time.  The  iodid  is  not 
suitable  for  hypodermic  medication. 

Substitutes. — Atkinson's  Iodid, — The  iodid  made  by  Atkinson  is 
far  less  poisonous  and  quite  as  efficient  as  other  forms  of  potassium 
iodid. 

Sajodin. — This  is  less  poisonous,  but  less  efficient. 

lodipin  and  Lipiodol. — lodipin  for  internal  administration  con- 
tains 10  per  cent  iodin  in  oil ;  a  25-per-cent  solution  is  used  for  intra- 
muscular injection  (dose,  5ss  to  j  =  2  to  4  gm.).  Lipiodol  is  a  similar 
but  stronger  preparation ;  it  contains  40  per  cent  iodin.  Both  of  these 
preparations  may  be  used  freely  by  injection.  lodipin  is  employed  con- 
stantly at  Aachen.  I  have  not  tried  it  fairly;  but  have  used  the  lipiodol 
in  doses  of  3ss  to  jss  (2  to  6  gm.).  These  enormous  doses  of  a  thick  oil 
when  plunged  into  the  gluteal  muscles  actually  cause  far  less  pain,  on 
the  average,  than  any  injection  of  mercury  I  know.  A  distinct  iodic 
effect  may  be  obtained  by  these  injections,  but  I  have  yet  to  prove  that 
they  are  as  effective  as  potassium  iodid  by  mouth. 

*  The  limit  with  high  doses  being  the  number  of  glasses  of  fluid  a  patient  can  drink. 
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Dose — Wliat  is  the  rlose  of  potiisHhiin  ioAU]  ?  It  is  never  twice  tlie 
eanie.  Fcmniier  h  siirrly  wrong  in  ansi^rtiiig  that  less  than  *>ss  (2  pi,) 
of  iodiJ  a  dflj  is  always  futile,  and  equally  wnnig  in  the  statement  that 
**  what  a  dose  of  10  p'ariis  (a  day)  will  not  achieve  no  higlier  dose  will 
achieve."  Five  grains  three  times  a  day  may  ]jerfcetly  well  cure  a 
lesion,  and  it  is  the  proper  dose  to  Ijcpn  with,  for  one  should  always  be 
on  the  hMikoiit  for  itliosMierasy.  But  if  the  patient  ean  take  5  grains^ 
Lo  can  Lake  10,  and  nsnally  20.  Aecordingly,  10  to  20  (jrains  ihrtt 
times  a  datf  is  ike  average  dose  required, 

Bnt  to  com  pier  tlie  lesion  it  may  Iw?  necessary  to  go  higher,  and  if 
the  lesion  is  in  the  wrvous  system,  to  go  very  rapidly  higher.  Where 
shall  we  stop?  at  a  theoretic  10  grams '(  No,  nor  at  20.  Under  urgent 
conditions  the  dose  mnst  l>e  rapidly  increaa^^l  even  in  the  face  of  severe 
poisoning. 

Herein  lies  the  great  dilferenee  between  tlie  use  of  iodid  and  that  of 
niereary.  If  wereuri/  pohsou.s!,  it  musl  he  sfopjM'd  at  once.  But  if  iodid 
poinons^  it  may  ntUl  he  pushed — in  some  cases  it  must  be  pusfied — for 
ifxiism  is  but  a  slight  nnd  tenijK>rary  incfmvenience  et>nipared  with  the 
destructive  syphilitic  lesiuus  against  which  iodids  are  enijiloyed.  Gen- 
erally speaking,  I  he- re  fore,  Uie  Uniil  to  the  dose  of  iodids  is  uiarked  fcy 
an  improvement  in  the  lesion;  they  must  he  pushed  until  the  lesion  be- 
gins io  yield, 

Duration  of  Treatment,— For  stubborn  lesions,  however,  this  doctrine 
may  be  followed  too  literally.  Lesions  of  tlu-  nervous  system,  becanse 
of  their  jjeciiliar  stubbornness,  are  likely  to  l>e  overtreated  nnless  a  time 
limit  is  set  to  the  et>nrse.  This  sul*jeet  is  amjily  discussed  elsewhere 
(p.  758).  Suffice  it  to  say  that  a  severe  course  of  iodid  should 
not  he  eontimied  more  than  thrre  or  four  weeks.  Whether  the  lesion 
has  yielded  or  not,  an  iutermission  of  at  least  two  or  thrtn?  weeks  for 
purely  hygienic  treatment  shoid<l  then  fallow,  after  %vhich  another  short, 
sharp  course  of  ii»did  may  U*  lM*guu. 

How  to  Increase  the  Dose. — thu-  usually  begins  with  5  minims  of  the 
"saturated"  solntioti  thni*  tiuirs  a  day.  Tlie  di»se  is  increased  1  or  2 
minims  a  day  '  until  IT*  minims  is  rcaehed.  Therenfter  the  increase  may 
be  mnre  rapid,  frum  11  in  5  ntiiiiius  a  dny  ;  nnd  after  llic  doses  reach  25 
minims  each,  from  r*  to  10  unnims  a  day.  By  this  courst*  it  takes  from 
thn^  to  five  days  to  reach  a  10-miniui  dose,  and  from  six  to  twelve  days 
tu  reach  a  i^O-miuim  closf. 

But  if  there  is  uchmI  f«»r  baste  such  slow  and  cautions  nieaaures  must 
be  discarded.  Sut>posc  you  are  called  to  treat  a  case  of  syphilitic  hemi- 
plegia that  has  just  occurred.  It  may  k^  that  low  doses  wxmld  cure,  but 
you  have  no  right  to  take  tlie  chance.     Yon  must  begin  with  10-minim 
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doses  at  least  four  times  a  day,  and  increase  10  or  15  minims  a  day 
until  40-  or  50-minim  doses  are  reached.  Here  you  may  pause  for  a 
few  days,  hoping  the  symptoms  will  improve.  If  they  do  not,  push  on, 
increasing  by  10-minim  bounds  until  either  the  lesion  yields,  or  the  pa- 
tient is  utterly  iodized,  or  the  time  limit  of  four  weeks  is  up.  Then, 
after  an  interval,  a  secondary  course  is  begun,  but  it  need  rarely  be 
made  as  severe  as  the  first 

MIXED   TREATMENT 

Thus  far  I  have  spoken  of  iodid  as  though  used  alone,  and  as  a  mat- 
ter of  fact  it  is  often  so  employed.  But  it  is  my  practice  never  to  vse 
iodid  without  mercury.  My  reason  for  this  is  that,  though  the  iodid  may 
he  somewhat  efficient  alone,  its  efficiency  is  greatly  enhanced  by  the  'use 
of  mercury. 

This  treatment  of  syphilis  by  mercury  and  iodid  together  is  called 
mixed  treatment.  The  two  are  ordinarily  given  together  in  the  fol- 
lowing formula : 

^  Hydrarg.  chlorid.  corrosiv.    .  gr.  j  to  i j  (0.6  to  1.2gm.)  ; 

Potass,  iodid 3ij  to  5j  (8  to  30  gm.)  ; 

Syr.  sarsaparillee  comp.   .  .ad  5jv  (ad  130  cc). 
M. 
S. — Teaspoonful  two  hours  after  meals. 

The  dose  may  be  and  usually  is  given  immediately  after  eating,  but 
it  is  better  digested  if  given  two  hours  later. 

In  the  above  formula  the  mercury  biniodid  may  be  substituted  for 
the  bichlorid,  in  half  the  dose. 

If  the  patient  refuses  to  take  a  fluid  medicine  he  may  take  his  iodid 
as  a  tablet  half  an  hour  before  meals  and  the  mercury  pill  or  tablet  after 
meals.  The  mixed -treatment  pills  or  tablets  put  up  by  various  drug 
houses  have  not  given  me  much  satisfaction. 

But  when  the  gravity  of  the  lesion  demands  hasty  or  energetic  treat- 
ment, or  when,  as  in  the  case  just  recited,  the  condition  of  the  patient's 
digestion  prohibits  internal  treatment,  the  mercury  must  be  given  by 
injection,  fumigation,  or  inunction,  the  iodid  by  saturated  solution  or 
injection  (iodipin,  lipiodol). 
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SYPHILIS  OF  THE  SKLN:  GENERAL  CHARACTERISTICS;  SEC- 
ONDARY  SYPHILIDS— SECONDARY  SYPHILIS 
OF   THE   MUCOUS   MEMBRANES 

SYPHILIS   OF  THE   SKIN 

Syphilitic  skin  lesions  are  marked  by  certain  general  characteristics 
that  serve  to  identify  them  from  other  similar  nonsyphilitic  lesions. 
The  diagnosis  of  any  given  syphilid  is  founded  largely  on  these  char- 
acteristics. 

General  Clinical  Characteristics 

1.  Progressive  development. 

2.  Polymorphism. 

3.  Absence  of  local,  general  inflammatory  reaction. 

4.  Absence  of  pain  and  itching. 

5.  Peculiar  raw-ham  color. 

6.  Rounded  form. 

7.  Scales  white,  superficial,  nonadherent. 

8.  Crusts  greenish  or  black,  thick,  irregular,  adherent. 

9.  Ulcerations  rounded  or  circinate,  wdth  abrupt  edges,  sanious  se- 
cretion, and  sluggish  base. 

10.  Scars  round,  depressed,  thin,  nonadherent,  smooth,  often  pig- 
mented at  first. 

11.  Early  eruptions  disseminated  and  profuse,  later  ones  asym- 
metrical and  grouped. 

Prog^ressive  Development — With  various  degrees  of  speed,  but,  as  a 
rule,  slowly  and  gradually,  the  eruption  spreads.  The  superficial  gen- 
eral eruption  spreads  by  the  appearance  of  new  lesions ;  the  later  single 
lesions  by  encroaching  on  the  surrounding  tissues. 

Polymorphism — The  early,  general  eruption  develops  progressively 
in  type  as  well  as  in  multiplicity  of  lesions.  Thus  a  general,  papular 
eruption  a  week  old  may  show  macules,  papules,  tubercles,  vesicles,  pus- 
tules, and  minute  ulcers  irregularly  intermingled.  Such  is  polymor- 
phism.    It  is  all  but  pathognomonic  of  syphilis. 

The  later  the  eruption  the  less  polymorphic  it  is  likely  to  be. 
778 
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Absence  of  Inflammation. — Fever  very  rarely  accompanies  a  syphi- 
litic eruption.  Exceptions,  chiefly  due  to  absorption  from  mixed  infec- 
tion of  a  pustular  syphilid,  are  so  few  as  to  be  negligible. 

Neither  is  tenderness,  heat,  nor  inflammatory  congestion  discernible 
in  the  lesion  itself. 

Absence  of  Pain  and  Itching. — The  syphilitic  lesion  as  such  is  pain- 
less. In  those  exceptional  instances  (and  they  are  singularly  rare)  of 
mixed  infection  with  the  ordinary  pyogenic  microbes,  the  pain  is  due  to 
the  adventitious  inflammation. 

Moreover,  the  syphilid  does  not  itch.  A  little  tingling  may  accom- 
pany the  relatively  rapid  development  of  a  diffuse  exanthem,  but  even 
this  is  rare  and  does  not  amount  to  a  real  itch. 

Peculiar  Color. — The  color  of  the  syphilids  is  not  a  frank,  inflam- 
matory red,  but  a  vinous,  empurpled  redness,  resembling,  when  well 
marked,  the  raw  meat  of  ham.  This  color  is  found  also  in  many  of  the 
gouty,  papular  eruptions  and  in  psoriasis,  rarely  in  other  eruptions. 
The  color  of  the  syphilids  passes  by  pigmentation  from  this  dusky  red 
into  a  yellowish  copper  color,  and  sometimes  by  a  deep  pigmentation 
to  brown  or  black,  the  skin  around  the  lesion  (areola)  being  usually 
also  pigmen.ted  to  a  certain  extent.  This  pigmentary  coloration  some- 
times lingers  for  years,  but  usually  clears  off  after  a  few  months,  dis- 
appearing first  centrally,  then  peripherally.  Finally,  the  spot  becomes 
brilliantly  white. 

Bounded  Form. — Every  syphilid  is  composed  of  circular  lesions.  If 
discrete,  as  in  most  of  the  earlier  eruptions,  the  individual  lesions  are 
manifestly  round.  But  many  of  the  later  lesions  are  confluent.  Either 
because  the  lesions  begin  so  close  together  or  because  in  spreading 
they  invade  the  same  territory,  the  resultant  lesion  is  a  composite  one, 
and  this  may  show  a  circinate,  polycyclic  edge,  which  is  very  char- 
acteristic. 

Moreover,  although  the  disposition  of  the  first  general  eruptions  is 
diffuse  and  irregular  (though  symmetrical),  the  lesions  composing  later 
eruptions  are  often  distributed  in  circles  or  in  segments  of  circles. 

Finally,  certain  of  the  more  chronic  syphilids  as  they  progress 
extend  in  every  direction  toward  the  periphery,  liealing  at  the  same 
time  in  the  center.  Hence  result  lesions  of  a  circular  or  circinate 
or  horseshoe  shape  quite  pathognomonic.  Such  eruptions  are  called 
serpiginous. 

The  Scale. — The  scales  on  the  cicatrices  and  on  the  patches  of  scaly, 
syphilitic  eruptions  are  thin,  white,  nonadherent,  lamellar ;  very  differ- 
ent from  the  dense,  thick,  imbricated,  adherent  scales  of  psoriasis. 

The  Cmst. — The  scabs  formed  on  syphilitic  ulcerative,  rupial,  and 
pustular  lesions  are  rough  and  adherent,  dark  brown,  or  greenish  black, 
sometimes  loosened  by  an  underlying  accumulation  of  pus,  but  more 
61 
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often  se(fminglj  set  iiit(*  the  skin,  ami  tightly  adlierent,  Tlicy  may  be 
of  light  color  over  secondary  pustular  lesions,  l»iit,  light  or  dark^  the 
green  hue  is  rarely  totally  absent  and  is  often  brilliantly  marked. 

The  XJlceration. — With  the  execution  of  the  chancre  and  of  the  ul- 
cerat^^d  mucous  papule  (hoth  of  which  may  vegetate  and  are  usualk 
elevated  rather  than  depressed),  the  iileerations  of  syphilis  resemble 
ohronic,  indolent  nleers.  They  are  refunded  or  oval,  with  ahru|jt  eilgea 
cut  away  like  those  of  a  chancroid;  tlje  tiase  is  covered  with  yellowish, 
false  membrane,  sometimes  bluish,  like  boiled  sago.  The  edges  and 
base  of  the  ulcer  are  usually  hard,  and  the  former  generally,  but  not 
invariably,  firmly  adherent  and  not  undermined,  as  in  the  ulcerations  of 
tubercuhisis.  These  idcers  do  not  bleed  easily,  are  generally  atonic  and 
sluggish,  and  usually  entirely  painless.  Apparent  exceptions  to  the  rnl« 
in  i-egard  to  pain  are  often  due  to  the  de])endeut  position  or  other  cause 
calculated  to  excite  intlammation,  or  to  the  situation  of  the  idcer  over 
a  boncj  the  fjeriosteum  of  which  is  inflamed  and  painful. 

The  Scar. — The  cicatrices  of  sueh  syphilitic  lesions  as  have  destroyed 
tissue  (i.  e.,  tertiary  lesions),  whether  there  has  l>een  surface  ulceration 
or  not,  are  rounded,  very  thin,'  depressed,  smooth,  shining,  and  non- 
adherent. They  are  often  at  first  umformli)  pigmented  of  a  dark -brown 
hue  (nearly  black  in  brunettes).  This  pigment  clears  off  from  the 
center  to  the  circumference  until  only  a  dark  border  is  left,  which  sonae- 
times  lasts  for  years,  but  finally  the  whole  cicatrix  acquires  an  almost 
pearly  whit-eness  (though  the  pigmentation  may  jjersist  indefinitely). 


deneral  Clinical  Characteristics  of  Secondary  and  Tertiary  Syphilid 

Certain  general  clinical  characteristics  distinguish  the  aecondaiy 
from  the  tertiary  syphilids. 
The  secondary  lesiofw  are:  

1.  Superficial,  tenign^  resolutive. 

2.  Mu]ti|]h%  jmifuscj  or  even  generalized. 

3.  Irregularly  disseminated,  but  usually  symmetrical. 

4.  Polymorphoua. 

5.  Curable  by  mercury. 
The  ieriianj  lesionn  are: 

1.  Deep,  destructive,  and  malignant. 

2.  Few  in  nuiul)er,  often  single. 

3.  Distributed  in  circles  or  segments  of  circles,  and  usually  aac 
metrical* 

4*  Usually  monomorphous. 

6.  Usually,  though  not  always,  require  mixed  treatment  for  a 


Macular  Syphilid.— General  Macular  Syphilid.— This  eruption, 
often  called  tlie  svpbilitir  inistM>la,  is  usually  the  first  secondary  erup- 
tion of  the  disease.     It  is  madf  up  of  itiaeuli's  of  various  sizes.     It  is 
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iTsiially  rnnst  inflrkt'd  im  tlie  tlaiik.^;  may  coA^er  the  whole  K>dj;  is  cx- 
Irrinuly  rniv  on  tlie  face  anrl  hands.  If  untreated,  it  dii^appeurs  in  tw) 
to  six  weekrt. 

Late,  Circinate,  Macular  Syphilid — Rdapses  of  maeiilar  syphilid  iis- 
sume  a  distiTK^tly  cireinate  fonn;  it  is,  as  it  were,  the  shadow  of  a  cir- 
eiiiuio  tiiW-reidar  lesiun. 

The  Papular  Syphilids,— The  Papule. — The  sypliilitie  papule  is 
very  slighlly  elevaUid  abovt;  \\iv  .siirfat'O  nf  the  akin,  it  varies  from  the 
size  of  the  hea*I  of  a  pin  to  that  of  a  split  pc?a-  It-s  i^tiininit  is  flat, 
though  J  if  tlie  papule  1m;  very  small,  this  feature  may  he  laeking.  Its 
sha|K^   is  alKsolutely   and   oharacteristieally  einndar;   its  ecdor,   at  first 


Fuj, 


-Papular  8yphtlo>:  Confj^ckkt  on  Fack*     (Farcjytse,) 


piiik,  soon  takes  on  a  purplish,  ham,  or  eopj^er  hue,  although  qnite  fre- 
quently this  is  not  marked,  hut  may  lie.  iutensified  by  pressure.  It^ 
surface  is  shining  and  tense,  and  this  may  he  covered  by  a  slight,  tliin 
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scale,  or,  more  f!onmionly,  tlii^  ymle  is  promptlv  shed,  leaving  i\  faiiir, 
scaly  collar  around  its  l>nsi\  Tho  |!a|nilf?  in  bard,  and  lias  iii  soini*  jtieas- 
nre  the  indnraliun  cIjiinu'ttTistif  of  all  syphilitic  exudate:^.  From  the 
papule  all  tlie  other  elements  of  socondary  skin  syphilis  arise,  and  in 
the  earlier,  papular  eruptions,  it  is  not  unconimon  to  fiud  admixtures 
of  pustules,  squamous  pajiules,  ete. 

Papular  Irnptions, — The  papular  syphilid  may  be  general  auil  dis- 
seminated or  partial  and  seatten^d.  In  a  certain  [irojMirtinn  <>f  ca-ses  the 
general  macular  or  |)a]udar  eruption  is  preceded  by  the  apfjearanee  of  a 
few  scattered  papules.  As  a 
rule,  however,  the  first  papu- 
lar eruption  is  generalized. 

Relapsing  papular  ern|>- 
tions  tend  to  he  more  elix^r'ly 
ecu \  fined  to  ce r t  a  i  u  ( i  nd e  t  e  r- 
niinate)  regions  the  later 
they  occur.  As  a  rule,  how- 
ever, the  papules  are  not 
grouped  in  any  geometric 
figure;  they  remain  dissemi- 
nated. Even  those  later  pap- 
idar  eruptions  are  often  bi- 
lateral and  syuuHetricaL 

Syphilitic  Alopecia.— 
Alopet!ia  is  not  a  conmion 
feature  of  syphilis.  A  gen- 
eral falling  of  the  hair  may 
accompany  the  first  outbreak 
of  the  disease;  but  this  is  no- 
ticeable only  to  the  patient 
himself.  Much  more  cliar- 
aeteristie  but  quite  rare  is  tlio 

**  moth-eaten  poll  ■•  illustrated  in  Fig.  WJ,  Tliese  tyi>es  of  alopecia  are 
temporary.     Syphilis  does  not  cause  true  baldness. 

The  Pusttilar  and  Crusted  Syphilids, — The  pustular  syph- 
ilids are  all  (excepting  the  crusts  in  the  scalp)  rare  secondary  lesions, 
Pustulation  is,  generally  sjjeaking,  excited  by  dirt  and  debility.  It  is, 
therefore,  properly  regarded  as  an  evil  omen. 

The  pustule  is,  as  it  were,  superadded  to  a  syphilitic  papule  and  sits 
upon  it^  destroying  but  little  tissue,  and  henee  leaving  little  or  no  Sfar. 
Pustular  lesions  may  bt?  seattereil  among  the  papides  of  a  polymorphic 
eniptionj  but  the  more  notable  pustular  eruptions  are  those  which  fol- 
low given  types  and  mimic  certain  nonsyphilitic  eruptions.  Accord- 
ingly we  distinguish : 


Fio.   139. — Syi'iiiLiTic  Alopecia.     (Pusey.) 
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IleriH'tifnnii  sy|)lii!iiL 

Viiriri'lloid  (*>r  %'iirioloid)  syphilid. 

Acneiforin  syphilid. 

ImjK^igiiinns  syphilid. 

Eethyijuilous  syphilid. 
The  tiUes  sufficiently  de^erihe  them. 
The  Squamous  Syphilids,  —  Generalized  Squamons  Syphilid*  -^ 
This  eniptiou  ucoiir^  in  tw<j  variuties — as  a  guttate  or  <liflFiise  jit*oriasi« 
and  as  a  circinate  eruption.     The  charact4?r  of  the  eruption  is  the  same 
in  each.     Tliey  may  \yo  seen  tog:ether  on  the  same  snbjeet. 

Diagnosis. — Wlien  not  associated  with  other  spt?cifie  le^ions^  the 
sqnamons  syphilid  is  often  diffienlt  to  distinguish  from  psoriasis.  Much 
light  is  thrown  upon  sneli  eases  by  study  of  the  previous  history.  Psori- 
asis tends  to  eluster  about  the  elbows  and  knees  and  U|)ou  tlie  scalp,  and 
practically  never  affects  ike  j^ahus  and  sates;  its  scales  are  thiek,  im- 
bricated, tightly  attached,  and  lying  in  several  layers,  so  that  it  is  diffi- 


FlG.    140. — (J!rHCINATE   pAPlTLQ-sgtTAMpuw  t^YFHiLiD  OF  FOKRABM,      (l^ir.lyrrj 


cult  to  scrape  them  all  away  and  get  down  to  the  livid  redness  of  the 
patch  l)6neath;  and  when  the  scales  are  all  rudely  nd>bed  off  the  patch 
is  very  apt  to  bleed. 

Squamous  Plantar  and  Palmar  Syphilid,— Tf  the  eruption  is 
seen  when  it  tirst  comes  out,  its  ]nipular  quality  may  l>e  readily  reec^ 
nized  in  the  manifest,  individual  papules  or  in  the  sinuous  line  of  con- 
fluent pajjules.  But  in  an  aged  lesion,  even  if  it  be  only  a  few  months 
old,  the  pajndes  nuiy  almost  entirely  disap|)ear,  and  all  that  is  left 
visible  is  the  sqnamons  almost  scarlike  change. 

In  this  condition  the  eruption  may  continite  active  and  spreading 
in  a  circinate  way  for  many  years,  during  which  time  an  oeeasional 
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papule  mav  l)econ]e  visible,  i>r  thv>  eontiiioDt  rw!  rilibon  iiiaj  show  itself 
henj  and  there.  But  the  general  characteristic  of  the  eruption  is  a 
purely  scaly  one.  The  scales  folhnv  one  of  two  tvpes^  In  the  more 
comntoii  form  tliey  pnKlnce  glistening  psoriatic  or  e<'zeni!Umis-lnoking 


Fiti,    141.^ — SQUjkMCitia   STPHiLin    of    Palm.     Note    <»ireiixate    border    unci    abrt<^iic«    of 
definite  i>Bpiiles.     (Fordyce,) 

spots,     I^*s8  often  and  almost  exclusively  on  the  feet  they  heap  np  in 
a  great  calhts. 

The  Pigmentary  Syphilid.— This  extremely  rare  eriii>tion  usu- 
ally api)C^ar8  an  a  reticular  bro%\Tiish  patch  upon  the  neck.  It  is  ex- 
tremely slow  to  tlistip|)ear. 
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Distribution — They  may  affect  any  pari  of  the  mucous  meiobranes 
and  also  any  part  of  the  skin  which  in  texture  and  moisture  simulates 
the  physieal  eou<liti*>uH  of  urucous  membrane.  They  are  connnoneat 
in  the  month  and  throat  and  in  and  about  the  genitals. 

Etiology, — Local  irritation  is  tlie  exciting  cause.  In  the  mouth  the 
local  irritation  of  tobawo,  whether  smoked  or  chewed,  stands  preeuiinent. 
About  the  folds  of  the  skin  uncleanliness  excites  tJiem.  In  the  male  they 
are  more  common  in  the  mouth  than  elsewhere;  in  the  female,  much  more 
ccmnuon  about  the  genitals  on  account  of  tlie  profuse  secretions  there. 

Classification — The  secondary  syphilids  of  the  mucous  merabranea 
may  be  classiiied  as  follow's; 

1.  Macular  syphilid. 

2.  Erosive  or  papulo-erosive  syphilid  (mucous  papule), 

3.  Ulcerative  syphilid. 

4.  Squamous  syphilid. 
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Of  these,  tiie  uiaeolnr  syphilid  is  uiiimportimt.  The  erosive  paptitar 
and  ulcerative  tyj>es  are  eoiMition  in  the  first  year  *»{  tlie  disease  and 
occur  infrequently  fur  several  years  thereafter,  while  the  squamous 
types  arc  rarely  seen  hefore  the  second  or  third  year^  and  may  continue 
indefinitely  thereafter. 

The  Erosive  or  Papular  SypMlici.— The  syphilitic  papule  upim 
a  moist  akin  or  unii"ons-mi'Hil)rane  snrfaec  is  always  eroded »  Even 
Mpm  a  dry  surfa(*e  it  sheds  tlje  suix?rfieial  epithelium,  and,  when  kept 
niLiist,  tlie  deeper  layers  are  more  freely  exposed  and  exudation  from 
the  siirfaee  of  the  |>apnle  is  thus  a  constant  phenomenon  in  nil  papiihir 
lesions  of  mucous  or  moist  surfaces. 

The  early  erosive  papular  lesion  may  \>e  so  aliglit  as  to  produce  no 
perceptihie  irregularity  in  the  surfaee.  Its  top  is  level  with  the  sar- 
rouuiling  mueuiis  mendirane,  Imt  it  is  an  eroded  top,  ami,  consequently, 
the  papule  ap|M:*ar8  as  a  simple  ereision.  In  a  second  type  the  papule  n 
elevated  ahove  the  surface  to  a  sliij;ht  degree  and  Imeomes  a  typical, 
eroded  parade,  while  iu  the  third  ty|x?  it  is  hypertrophic  and  becomes  a 
vegetating  papule  or  condyloma.  Ilenee  the  three  types  of  erosive  papa- 
lar  syphilids: 

The  erosion. 

The  eroded  papnlo. 

The  vegetating  pa|nde  or  eonilyloma. 

The  Candyloiiia.^The  striking  characteristic  of  this  lesion  is  thal» 
tliough  a  vegetating  one,  the  vegetation  is  relatively  low  eomparetl  to 
tlie  extent  of  a  Irnse;  hence,  it  is  conunonly  known  as  eontii/loma  latum. 
Its  foul  secretion,  it.s  irregular,  broken,  vegLvtating,  and  ero<led  nnl 
surface  constitute  amplilications  of  the  characteristics  of  the  eroded 
papule. 

Tie  Ulcerative  Syphilid.^d ust  as  the  papule  may  appear  as  a 
simple  erosion,  an  irritated  papule,  or  a  hyjiertrophied  papule,  so  the 
ulcer  uuiy  app<^ar  as  a  simple  nlcer^  as  an  ulcerated  papule,  or  as  an 
u  ire  ra  I  c  d  h  tfpe  r  /  /  o  /  ik  ie  d  pa  pu  }e . 

Leukoplakia,— By  leukoplakia  (tylosis,  milk  spot,  etc)  18  meant 
a  chronic  iudamiimtion  of  the  mucous  membrane  characterized  by  tJie 
apixiarance  of  pearly-wliitc  or  bluish-white  patches.  These  patches  may 
appear  anywbere  inside  the  mouth,  but,  while  extremely  common  upi>n 
the  tongue,  they  are  very  rare  elsewhere.  I  have  record  of  onlv  seven 
eases  occurring  on  the  t^mgue  thickened  by  sclerotic  glossitis^  or  (rarely) 
destroyed  by  gumma. 

Prognosis.' — Leiikojilakia  is  one  of  the  most  inveterate  lesions  of  syph- 
ilis. Cases  lasting  four  or  five  years  are  not  uncommon,  and  one  occa- 
sionally sees  them  continue  for  ten  or  twenty. 

The  most  important  question  in  the  prognosis  of  leukoplakia  is  the 
occurrence  of  epithelioma.     Most  authors  speak  of  it  aa  common.    But 
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among  my  cases  I  have  known  only  two  to  undergo  epitheliomatous 
change. 

Diagnosis. — I  know  no  pathognomonic  characteristic  to  distinguish 
the  ulcer  of  syphilis  from  that  of  mercury,  but  the  latter  rarely  occurs 
upon  the  fauces  or  upon  the  dorsum  of  the  tongue  or  in  the  angle  of 
the  lips,  where  syphilitic  ulcers  are  common ;  while  it  is  almost  typical 
of  mercurial  ulceration  to  find  a  lesion  on  the  cheek  or  gum  back  of  the 
last  m/)lar  tooth,  or  about  the  upper  or  lower  central  incisors. 

Vincent's  angina  may  be  mistaken  for  either  a  primary  or  a  sec- 
ondary syphilitic  mouth  lesion.    The  microscope  makes  the  diagnosis. 

Treatment. — Local  Treatment  of  Lesions  upon  the  Skin. — If  the 
lesion  is  upon  the  skin  it  is  usually  possible  to  keep  it  dry,  and  this  dry- 
ing will  cure  erosion  or  vegetation  as  if  by  magic.  In  mild  cases  all 
that  is  necessary  is  to  cleanse  the  affected  region  thoroughly  twice  a  day 
with  warm  soap  and  water,  then  dry  and  apply  pure  calomel  or  calomel 
mixed  in  equal  parts  of  stearate  of  zinc  or  talcum. 

For  extensive  condylomata  it  may  be  necessary  to  paint  with  a  solu- 
tion of  permanganate  of  potash  (1: 1,000)  twice  a  day  and  to  inter- 
pose a  layer  of  absorbent  gauze  between  the  various  inflamed  surfaces 
after  powdering  the  whole  region  thickly. 

Local  Treatment  of  Lesions  within  the  Mouth. — The  most  important 
point  in  local  treatment  is  mild  cauterization,  and  the  best  cauterizing 
agent  is  the  oflScinal  liquor  hydrargyri  nitratis,  either  pure  or  diluted 
to  one  half  or  one  quarter  strength.  The  pure  fluid  can  be  applied  only 
to  small  lesions,  as  it  is  quite  painful.  This  application  should  be  made 
not  oftener  than  twice  a  week,  and  should  never  be  confided  to  the  hands 
of  the  patient,  since  overcauterization  makes  the  lesion  worse  instead 
of  better. 

The  nitrate-of-silver  stick  often  acts  quite  as  well  as  the  acid  nitrate 
of  mercury,  and  like  it  may  be  applied  twice  a  week. 

In  order  to  prevent  relapses  of  secondary  syphilids  within  the  mouth, 
it  is  often  necessary  for  the  patient — 

To  stop  smoking  and  chewing  tobacco ; 

To  keep  the  teeth  and  gums  in  perfect  condition ; 

To  employ  an  antiseptic  mouth  wash. 


CHAPTER    LXXVI 

TERTIARY  SYPHILIDS   OF   THE  SKIN  AND  UPPER  RESPIRA- 
TORY  TRACT 

The  syphilitic  tubercle  is  to  tertiary  skin  syphilis  what  the  papule 
is  to  secondary  skin  syphilis. 

The  pathological  difference  between  papule  and  tubercle  consists  in 
this :  The  papule  is  an  exudation  rather  upon  than  in  the  true  skin.  It 
does  not  destroy  any  of  the  tissue  of  the  skin,  therefore  it  does  not  leave 
a  scar.  The  tubercle,  on  the  other  hand,  is  an  exudation  within  the 
derma  which,  upon  healing,  leaves  a  permanent  scar. 

Tertiary  syphilids  of  the  skin  are  made  up  of  various  tubercular, 
tuberculo-pustular,  tuberculo-ulcerative  lesions,  and  of  gummatous  le- 
sions. "  The  tubercle  may  be  described  as  a  gumma  of  the  skin,  and, 
conversely,  the  gumma  as  a  deep  tubercle  of  the  connective  tissue" 
(Morrow). 

Thus  tertiary  syphilids  may  be  divided  as  follows: 

Tubercular  lesions. 

Tuberculo-ulcerative  lesions,  and 

Subcutaneous  gummata. 

TERTIARY   SYPHILIDS   OF  THE  SKIN 

The  Tubebculab  Syphilid 

The  nonulcerative,  tubercular  syphilid  occurs  under  two  forms: 

The  disseminated  tubercular  syphilid,  and 

The  grouped  tubercular  syphilid. 

Either  of  these  may  be  scaly  upon  the  surface  (tuberculo-squamous). 

The  tubercles  are  usually  small.  Their  favorite  positions  are  on  the 
forehead  (circle  of  Venus),  the  lips,  the  back,  the  leg,  the  outer  sur- 
face of  the  forearm,  and  the  back  of  the  shoulders.  A  single  tubercle 
may  constitute  the  whole  eruption,  or  there  may  be  great  numbers  of 
them. 

Qrouped  Tubercular  Syphilid.— The  favorite  locations  for  the 
grouped  lesions  are  those  just  mentioned. 
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fluent  thev  form  sinuous  scalloped  figures,  or  else  a  solid,  rounded, 
indurated  niass. 

The    LT1.CEBATIVE    TlTBERCULAE    SVPHIIJD 

Tlie  tertiary  ulcerative  skin  lesions  have  certain  characteristics  in 
common : 

1.  The  indiridual  tuherdvs  are  fpiife  large, 

2.  Tlici/  maf/  become  serpifjinaus :  that  h  to  say,  the  ulcers  and  tu- 
bercles creep  over  the  surface.  The  advauce  may  be  centrifugal  in  all 
directions  or  along  a  narrow  track   in  curves,   inclosing  portions  of 


FiQ,  143. — ^Serpiginoub  TuHHncuLo-LareRATivE  Syphilid.     (Fo3c) 


« 


^ 


3.  lliet/  mnij  be  phaffedenie.  rijngtnkmn  is  malignant,  rapidly 
spreailing  gimgreiie. 

It  maj  spread  chiefly  over  tbe  surface  (stiperficial  phagedena); 
or  may  eat  its  way  deeply  into  the  underlying  tissues  (deep  phng- 
edena). 
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The  course  of  phagedena  is  most  capricious.  Even  when  untreated 
its  rapid  spread  will  suddenly  stop  and  the  slough  will  be  cast  oflF 
and  the  lesion  go  on  to  heal;  or,  having  stopped,  it  may  take  a  new 
start 

Treatment. — Thus  one  can  never  be  sure  of  the  effect  of  treatment 
When  the  gangrene  is  controlled  there  may  be  room  for  doubt  whether  it 
would  not  have  ceased  spontaneously  quite  as  soon.  Indeed,  the  Vien- 
nese school  attack  phagedena  solely  by  hygiene  and  tonics,  reserving 
mercury  and  the  iodids  for  the  cure  of  the  ulcerated  lesion  left  after 
the  slough  has  been  shed. 

I  have  always  thought,  however,  that  high  doses  of  iodids  help  to 
control  phagedena,  and,  in  attacking  it,  it  has  been  my  custom  to  push 
this  drug  rapidly  to  the  point  of  saturation. 

Charaoteristies  of  the  Legion. — The  ulcerative  tubercular  syphilid  may 
appear  clinically  as  sl' pustular,  a  crusted,  or  an  ulcerating  lesion.  Pus- 
tules are  infrequent  and  rapidly  break  to  take  on  one  of  the  other  types. 
Whether  the  lesion  is  crusted  or  ulcerated  depends  largely  upon  the  ac- 
cident of  its  situation.  Usually  it  will  be  found  covered  with  a  typical 
syphilitic  scab  (p.  779)  ;  but  if  it  has  recently  been  picked  or  if  it  lies 
in  some  place  subjected  to  constant  friction,  the  scab  may  be  off  and  a 
typical  syphilitic  ulcer  (p.  780)  disclosed. 

Thus  the  lesion  may  appear  in  one  of  the  following  forms  (we  give 
only  the  most  important  ones,  since  they  are  useful  merely  for  clinical 
identification) : 

Tertiary  ecthyma. 

Bupia. 

Other  forms  of  crusted  syphilids. 

The  ulcerated  syphilid. 

Subcutaneous  Gumma 

The  gumma  begins  as  an  insensitive,  little,  hard  subcutaneous  lump, 
freely  movable  over  the  subjacent  tissues,  the  integument  slightly  mov- 
able over  it  In  this  condition  it  may  remain  stationary  for  months, 
but,  as  a  rule,  it  grows  slowly  (or  rapidly)  in  size,  and  within  a  few 
weeks  has  infiltrated  the  skin. 

The  skin  becomes  red  and  tense,  then,  as  the  gumma  begins  to  soften 
centrally,  purple,  boggy,  and  tender  to  pressure.  Actual  fluctuation 
may  be  determined  and  may  cover  quite  a  large  area.  As  the  tenderness 
continues,  and  may  even  be  accompanied  by  intense  pain,  incision  is 
often  practiced  to  relieve  these  symptoms.  The  result  is  startling.  In- 
stead of  a  gush  of  pus  there  oozes  forth  only  a  few  drops  of  bloody  or 
purulent  serum ;  the  fluctuation  persists ;  the  symptoms  are  unabated ; 
the  incision  has  merely  produced  a  gummatous  ulcer. 


Siiuaiion, — Anywhere.     Of  ton  in 
calf  or  in  iipi>er  half  of  leg. 

2.  Number, — Often  ninltiple. 

3.  Shape, — Tioninl  or  [lolyeyi'lic. 

4.  Edges,  —  Siiarp,    deqi,    or    even 

imdermined. 

5.  Surrounding     Tissues,  —  Very 

filiglit  areola,  unless  there  be 
old  gears  or  other  foci  of  syph- 
ilitic infiltration. 


1.  Only  in  l<nvor  third  of  leg.    Hi 

hitually  on  internal  surface. 

2.  Very  rarely  multiple. 

3.  Irregular. 

4.  Rounded,   shiillow,   never   under 

mined. 

5.  Extensively  luul  irregularly  jjig 

mented,    thickened,    and    ad 
herent* 


b 
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Besides  this,  there  is  on  the  one  hand  a  history  of  syphilis,  on  the 
other  varicose  veins. 


TERTIARY  LESIONS  OF  THE  UPPER  RESPIRATORY 

TRACT 

Diffuse  Sclerotic  Glossitis 

The  lesion  is  a  diffuse  sclerosis  in  the  muscle  of  the  tongue.  It  is 
quite  rare  and  is  always  accompanied  by  superficial  glossitis,  either 
simple  depapillation  or  leukoplakia. 

Gumma  of  the  Tongue 

Gumma  of  the  tongue  is  relatively  rare.  One  third  of  the  cases  are 
associated  with  sclerosis  of  the  tongue. 


epithelioma 

1.  Occurrence. — ^Almost    exclusively 

in  men  over  forty-five  years 
of  age. 

2.  Situation.  —  Usually   on   edge; 

may  be  on  under  surface. 

3.  Number. — Single. 

4.  Leukoplakia. — May  precede. 

5.  Characteristics. — ^A  shallow,  fun- 

gating  ulcer,  with  thick, 
everted  edges,  upon  a  base  of 
wooden  hardness.  It  bleeds 
very  readilv;  its  discharge  is 
foul. 

6.  Pain. — Severe  and  lancinating. 

7.  Lymph  Nodes. — Soon  and   pro- 

gressively enlarged. 

8.  Biopsy. — Epithelial  pearls. 

9.  Treatment. — No  medicines  have 

the  least  effect. 


gumma 


1.  Any  age;  either  sex. 
previous  syphilis. 


History  of 


2.  Usually  on   dorsum.     Never  on 

under  surface. 

3.  May  be  multiple. 

4.  May  accompany. 

5.  A    deep,    sloughing   ulcer,   with 

sharp,  undermined  edges,  upon 
a  moderately  indurated  base. 
It  does  not  bleed  readily;  its 
discharge  is  not  very  foul. 

6.  Slight  or  absent. 

7.  Enlargement  slight  or  absent. 

8.  Gumma. 

9.  Mixed  treatment  cures. 


Ulcebation  of  the  Palate  and  Velum 

The  typical  and  terrible  lesion  of  syphilis  is  the  phagedenic  gum- 
matov^s  ulcer. 

This  begins  as  a  diffuse  infiltration,  producing  redness,  tumefaction, 
and  relative  immobility  of  the  velum.  But  it  causes  scarcely  any  pain, 
and  the  patient  usually  pays  no  attention  to  it  until,  suddenly,  ulcera- 
tion and  phagedena  set  in. 


7d4    SYPHILIDS  OF  THE  SKIN   AND  TPPEE  RESPIRATORY  TRACT 

The  onset  of  iiliiigedoiia  h  oxeeerlingly  rnpiil.  The  patient  goea^ 
\ml  at  night  tliinking  himself  well,  und  awakes  with  ii  hole  in  his  pal- 
ate,  or  Willi  great  patehes  of  necrosis  replacing  w4iat  the  day  before 
was  a  enmparatively  mnoeent,  painless  infiltration.  Even  mnv  the  pain 
is  not  great,  and  the  diseunifort  is  inconsideralile.  But  the  foul  odor 
from  the  slonghing  tissue,  or  the  sense  uf  a  hole  in  the  velum,  soon 
l»ring8  tlie  piatitnit  to  his  physician. 

Kxaiiiiiiatii^n  then  reveals  either  an  area  of  dark  greenish  slough  in 
the  palat*!,  or  else  a  |x*rf oration  surrounded  by  a  slough.  If  the  perfora- 
tion is  of  any  size  tin*  voiee  assumes  a  nasal  quality  and  the  breathiwr 
may  Ire  accompanied  l>y  a  rattling  gurgle,  tlue  to  the  tlaj)ping  to  and  fro 
of  partially  detached  bits  of  the  palate.  When  the  patient  tries  to  ewal- 
low  he  has  great  difticulty  in  preventing  fluids  from  regurgitating 
througli  the  perforation  into  his  nose. 


Gumma  of  the  Nasal,  Septum 

Gumma  of  tlie  nasal  liones  is  always  insidious  and  rapidly  de* 
struct ive  in  its  onset,  like  that  of  the  palate  and  the  velnuL 

The  septum  is  the  part  usually  involved. 

The  firsl  symptom  fioticed  by  the  p{i(ienl  !s  an  inrrcase  in  the  dU- 
charges  from  his  nofic  and  the  pj^esence  of  hitmd  in  these  discharges.  He 
Will  also  confess  that  the  sense  of  smell  is  either  blunted  or  com- 
pletely lost. 

Exaniination  (anterior  rhinoscopy)  reveals  a  perforation  in  the  sep- 
tum, wliieh  is  usually  situated  at  least  an  inch  from  the  anterior  nares, 
though  it  may  appear  at  the  junction  of  bone  and  cartilage.  This  p^ 
foration  is  either  surrounded  by  a  sloughing  sore  or  else  plugged  will 
scabs  and  dead  bone. 

Severe  or  neglected  cases  go  on  to  total  destruction  of  the  nasal  sep- 
tum, and  may  be  identified  the  moment  they  enter  one's  office  by  the 
peculiar  suulHing,  purring  sound,  due  to  the  flapping  of  necrotic  tissue 
excited  by  tlie  brcatliing. 

With  tlie  healing  of  sneh  a  lesion  the  bridge  of  the  nose  sinks  in,  an*! 
may  even  fall  flat  to  the  level  of  the  patient's  face  if  all  the  bones  have 
been  destroyed. 


i 


Sypitilts  of  the  Internal  Ear 

The  lesions  of  syphilis  in  the  inner  ear  are  not  well  known.  In- 
deed, the  one  symptom  is  deafness^  without  any  local  evidences  of  tbt* 
disease. 

This  deafness  is  usually  sudden  in  onset  and  complete.  The  prog- 
nosis is  bad  J  the  treatment  by  pilocarpin,  mercury,  and  iodids. 
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Tertiary  Syphilis  of  the  Larynx 

The  tertiary  lesions  of  laryngeal  syphilis  are : 
Ulceration. 
Gimima. 

Fibroid  degeneration. 
Perichondritis. 
Paralysis. 

The  common  symptom  is  painless  chronic  aphoria,  the  vox  rauca 
yphilitica. 


CHAPTER   LXXVII 

SYPHILIS  OF  THE  NERVOUS  SYSTEM,  THE  EYE,  THE  BONES, 
THE   VISCERA,   AND    OTHER   REGIONS 

SYPHiUS   OF   THE    NERVOUS   SYSTEM 

GKOtTPiNo  the  lesions  of  svpliilis  according  to  the  tissues  involved, 
one  may  affirm  that  syphilis  of  the  skin  is  the  most  frequent,  syphilis  of 
the  mucous  menihranes  tliemost  infectious,  syphilis  of  the  ner\'ous  system 
the  mu8t  malignant  manifestation  uf  the  *lisease.  Syjihilis  of  tlie  nerv- 
ous system  is  indeed  malignant  in  that  it  occurs  in  a  large  propcirtion 
of  syphilities  and  that  its  lesions  are  always  grave  and  often  incurable. 

Thus,  auHjug  my  2,500  cases,  504  (20  jjer  cent)  were  afflicted  with 
syphilis  of  the  nervous  system,  and  of  all  patients  showing  tertiary  acd 
parasyphilitie  lesions,  42  ]wr  cent  were  affected  in  the  ner\Tjus  systenL 

Pathology. — The  prime  lesions  consist  of: 

L  Syi>hilitic  arteritis,  and 

2,  Syphilitic  meningitis^  a  diffuse  or  a  gummatons  infiltration, 

3.  There  is  lynjphocytosis  of  the  cen^bro-spinal  fluid. 

The  cyiological  and  biochemical  changes  vsuaUy  found  in  the  cere- 
brospinal fluid  of  known  syphiliHcs  are  identical  with  those  u^uaUy 
found  in  tabetics  and  jxireiics,  while  differimj  from  those  common  to 
other  diseases  of  the  nervous  system, 

SymptoniB* — Apart  from  this  early  secondary  meningitis,  the  le- 
gions of  syphilis  nf  the  nervous  system  have  two  striking  clinical  char* 
acteristics,  viz. ; 

1.  The  oirurrcnfp  of  ]irodromea. 

2.  The  variety  and  diversity  of  symptoms. 

FrodromeB. — There  are  five  types  of  preliminary  symptoms,  one  or 
all  of  which  invariably,  or  almost  invariably,  precede  the  graver  forms 
of  cerebral  or  spinal  syphilis.     These  are: 

1.  Paim 

2.  Intellectual  and  moral  derangements. 

3.  Impairment  of  the  general  health* 

4.  Impairment  of  the  sexual  power,  and 

5.  Fugitive  nervous  symptoms. 

The  pain  is  usually  much  more  marked  by  night  than  by  day.    It 
yields  to  nothing  but  iodida, 
W 
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Duration  of  the  Preliminary  Period, — These  warning  symptoms 
may  be  few  and  brief,  or  multiple  and  prolonged.  Severe  syphilitic 
headache  or  repeated  attacks  of  vertigo  may  continue  for  months,  un- 
controlled by  treatment,  and  without  leading  to  any  further  evidence  of 
cerebral  syphilis.  But  in  a  majority  of  instances  the  warnings  are  so 
few  and  so  slight  that  the  patient  does  not  consult  a  physician  until  the 
full  attack  has  burst  uix)n  him. 

Onset. — In  spite  of  prodromata  the  onset  of  symptoms  is  always  sud- 
den. The  patient's  story  is  that  "  suddenly — "  something  happened. 
Be  the  attack  a  dementia,  a  paralysis,  or  a  convulsion,  it  develops  sud- 
denly, and  to  the  imtrained  observer  unexpectedly. 

Course. — The  course  of  the  manifestation  is,  as  remarked  above, 
characterized  by  a  marked — even  pathognomonic — variety  of  symptoms 
dependent  upon  the  diversity  and  irregular  distribution  of  the  lesions 
from  which  they  spring. 

The  lesions  of  cerebral  syphilis  are  many  and  complex.  More  or 
less  widespread  gummatous  meningitis  and  more  or  less  widespread 
arterial  changes  may  occur  together.  Hence  results  an  almost  infinite 
diversity  of  clinical  symptoms. 

Cerebral  Arteritis, — This  leads  usually  to  hemiplegia,  to  aphasia, 
to  nuclear  paralyses  of  the  various  nerves,  and  to  mental  obfuscation, 
drowsiness,  loss  of  memory,  or  epileptiform  attacks,  finally  to  insanity. 

Basilar  Meningitis. — There  is  usually  involvement  of  one  or  more 
of  the  cranial  nerves.     There  may  be  headache,  vertigo,  coma. 

Meningitis  of  the  Convexity  of  the  Brain, — Headache,  Jacksonian 
epilepsy,  and  localized  cortical  paralyses  indicate  the  site  of  the  lesion. 
Melancholia  and  mania  are  often  associated  with  diffuse  lesions  of  the 
cortical  meninges. 

Clinical  Types. — Despite  the  utter  irregularity  of  the  symptoms 
of  syphilis  of  the  nervous  system,  there  are  certain  recognizable  types  to 
which  a  case,  for  a  time,  at  least,  usually  adheres. 

We  may  distinguish : 

Syphilitic  paralysis.  Syphilitic  epilepsy. 

Ocular  paralys(\s.  Syphilitic  insanity. 

Hemiplegia  and  aix)plcxy.  Syphilis  of  the  spinal  cord. 

Aphasia.  Parasyphilids. 
Deafness.  Tabes. 

Facial  paralysis.  Paresis. 

Other  forms  of  paralysis.  Erb's  spastic  spinal  syphilis. 

Syphilitic  neuritis. 

The  existence  of  cerebrospinal  lymphocytosis  is  presumptive  evi- 
dence in  favor  of  paresis,  tabes,  or  some  syphilitic  lesion,  as  against 
hysteria,  neurasthenia^  and  alcoholism. 
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Prognosis.  —  Tf  hikvn  in  lime^  sypljilis  of  the  iiorvons  .^vstem^  limv- 
ever  grave,  hovvover  fiilininatioi^^  may  oftvn  be  onitnillctl  and  artnnllv 
cured,  so  that  no  trace  of  it  reiiiaiTis.  The  wihlesl  mania,  the  deepe»5t 
coma,  the  most  eomplete  paralysis  may  yield  like  magic  to  prompt  ami 
efficient  treatment*  ^ledicine  can  boast  no  miracle  greater  tlian  the 
effect  of  mercury  and  iodids  up<">n  syphilis  of  the  nervous  system. 

Ent  such  wonders  cannot  always  l»e  accomplished  even  by  prompt 
and  efficient  treatment.  If  the  lesion  is  a  diffuse  syphilitic  arteritift  the 
impairment  to  circulation  (and  to  function)  is  in  large  part  pennauent 
when  the  patient  first  consults  his  physician.  And  in  any  case,  if  treat- 
ment is  delayed  tmtil  the  nerves  have  degenerated  and  muscles  atrophied, 
it  is  vain  to  ask  of  any  treatment  the  real  miracle  that  would  be  re- 
quired to  restore  the  patient  to  perfect  health. 

Treatment. — Ai  the  onset  of  the  attack  the  treatment  should  he 
intensive  and  .specific.  Mercury  is  to  be  given  by  intramuscular  iujer- 
tion  and  at  a  maximum  do^e.  lodid  is  l^egun  at  10  drops  (minims) 
three  or  four  times  a  day,  and  run  up  to  the  point  of  conquering  the 
lesion  or  gravely  pijisoning  the  patient. 

Then  an  intermission ;  then  a  milder  course* 


SYPHILIS    OF   THE    EYE 

Iritis. — It  occurs  usually  i>etween  the  fourth  and  the  twelfth  monrij 
of  the  disease.  Half  the  cases  of  iritis  seen  by  the  ophthalmologist  arc 
said  to  Irti  syphilitic. 

Diagnosis, — The  physician  must  learn  whether  there  is  iritis,  whether 
the  iritis  is  syphilitic,  and  whether  tlie  syphilitic  iritis  stands  alone  or  ii 
but  a  complication  of  other  antl  graver  lesions. 

The  diag7wsis  of  iriiw  need  not  be  discussed  here.  It  is  almost  in- 
variably estalilished  by  the  presence  of  other  syphilitic  lesions  and  a  his- 
tory of  repent  **  early  sypliilis.'*  The  iritis  standing  alone  is  very  likely 
to  be  dnlvbed  rheumatic. 

Is  the  iritis  hut  one  of  a  nnmhrr  of  ocular  lesions?  This  questian 
always  merits  an  accurate  answer;  ff*r^  while  no  lesion  is  more  l»enign 
than  the  mild  iritis  of  early  syphilis,  no  lesion  is  more  fatally  misleach 
ing  tban  that  same  iritis  when  it  conceals  the  onset  of  chorio^retinitis. 

Ik^nce  every  syphilitic  iritis  demands  a  thorough  ophthalmoscopic 
examination  at  the  outset. 

Treatment — llereury;  atropin  for  dilatatiom 

Chorio-retinitis  and  Retinitis.— Syplii lis  is  the  most  freqaent 
cause  iif  chorio-retinitis,  one  of  the  rare  causes  of  retinitis.  Yet^  thon|:h 
syphilitic  chorio-retinitis  is  far  less  rare  than  syphilitic  retinitis,  it  is 
not,  for  all  that,  a  frequent  lesion.  It  is  said  by  some  authors  to  \e 
most  often  due  to  hereditary  syphilis,  while  others  attribute  it  usnallv 
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Fia.  146. — Gumma  of  Inker  Condyt^e  of  Femith  anh  Outer  Condyi.b  of  Tiiua  (ttivRisui- 
TARY  STPHiLta):  ARTHKiTia.  (Compare  nonnal  joint.)  (Case  of  Dr,  J««^r,  Skrt- 
gi*aph  by  Dr.  Co1l%> 
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Pathology* — TIktp  may  k*  o8te<t|M*rio8titis,  gumiiiatniiH  pieriostitis  or 
ostc'Oijiyt'Iitis. 

Syphilitie  osteoperiostitis  is  an  extidativo  tliiekeiiing  of  the  |ieri- 
OsteuiDj  wliieh  results  ie  productive  osteitis  and  the  fonnatiou  of  bony 
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exostosis  unless  promptly  cheeked  by  treatment  The  tibia  is  the  bone 
most  often  involved. 

Symptoms — Osteoperiostitis. — The  lesion,  as  a  rule,  develops  very 
slowly.  When  once  established,  this  shows  itself  as  a  thickening  of  the 
bone.  It  is  usually  situated  near  the  extremity  of  a  long  bone  (tibia, 
clavicle,  ulna),  and  is  diffuse,  irregular,  insensitive,  and  without  sub- 
jective symptoms.  Such  a  deformity  simulates  nothing  else  than  an 
exuberant  callus,  following  fracture,  from  which  it  may  be  readily  dis- 
tinguished by  the  history.  The  patient  usually  attributes  the  pain  at 
the  onset  to  some  imaginary  injury. 

Gumma. — This  lesion  usually  follows  an  acute  course  in  marked 
contrast  to  the  chronicity  of  productive  osteoperiostitis.  The  onset  is 
usually  sharp,  exceptionally  subacute,  with  little  pain  and  tenderness. 

The  swelling,  which  may  be  obscured  by  the  deep  situation  of  the 
bone  (spine,  femur),  is  at  first  a  flattened,  hard,  circumscribed,  tender 
swelling  attached  to  the  bone.  As  it  grows,  it  becomes  softer;  the  tis- 
sues over  it  first  adhere,  then  become  edematous,  and  finally  involved  in 
the  gumma.  In  its  subcutaneous  situations  (tibia,  cranial  bones)  peri- 
osteal gumma  passes  through  precisely  the  same  clinical  phases  as  does 
subcutaneous  gumma  (p.  791),  except  that  it  is  from  the  beginning 
adherent  to  and  in  some  measure  incorporated  in  the  bone. 

Dii^osiB. — In  doubtful  cases  by  X-ray. 

SYPHILIS   OF  THE   ARTICULATIONS 

Syphilis  simulates  every  joint  disease  from  rheumatism  to  tuber- 
culosis.    Its  lesions  may  be  classified  under  the  following  types: 

Arthralgia. 

Hydrarthrosis. 

Pseudo-rheumatism  (extremely  rare). 

Tertiary  arthritis  and  osteo-arthritis  (gummatous). 

Deforming  arthritis. 

Syphilitic  Arthralgia. — The  special  characteristics  of  syphilitic 
arthralgia  are: 

1.  There  is  no  discoverable  lesion  sufficient  to  account  for  the 
pain. 

2.  Xocturnal  exacerbation  and  relief  by  exercise. 

3.  Frequent  in  larger  joints  (shoulder,  knee,  elbow),  rare  in  smaller 
ones ;  if  polyarticular,  one  joint  is  usually  much  more  painful  than  any 
other. 

SYPHILIS   OF   THE    MUSCLES 

Apart  from  the  muscle  pains  that  may  occur  in  early  syphilis, 
syphilis  of  muscles  is  extremely  rare,     I  have  record  of  only  two 
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cases,  one  of  torticollis   ( sterno-mastoid  spawnij,  une  *>f   liicij)i!al  eo 
tractiire. 

The  lesions  described  are: 

Coutraeture. 

Interstitial  myositis. 

Guimnatous  myositis. 

MjoHitis  ossificans. 

SYPHILIS   OF  TENDONS   AND   APONEUROSES 

Tendons  and  aponeuroses  are  scarcely  ever  involved  except  by  ex- 
tension of  a  syphiloma  from  the  surrounding  parts.  The  occi  pi  to-frontal 
apjueiirosis  is  said  sometimes  to  be  inflamed  in  early  syphilis.  I  have 
record  of  one.  case  of  gunima  of  the  teno-AchiUis  in  a  patient  with  many 
other  tertiary  lesions. 

SYPHILIS   OF    BURS^ 

Aente  bnrsitis   ur  clironic  bursitis  with  effusion   may  compile 
arthritis.     It  is  cxiremely  rare. 

Gummatous  bursitis  is  far  more  common.  It  occurs  almost  alwavs 
in  the  prepatellar  bursa, 

SYPHILIS   OF   TRACHEA,    BRONCHIp   AND    LUNGS 

Syphilis  of  the  trachea  and  bronchi  is  associated  clinically,  on  the 
one  han<l,  with  laryngeal  syphilis,  on  the  otlier  with  lung  s^^philis;  but 
broneliial  or  peri  bronchial  syphilitic  lesions  are  entirely  distinct  from 
those  liegi lining  in  the  lung  tissue. 

But  all  of  these  lesions  are  extremely  rare. 

These  tertiary  lesions  are  almont  always  diffuse  infiltrations  in  and 
about  the  trachea  with  surface  ulceration  irregular  in  extent  and  depth- 

Syphilitic  Pnemmonia. — The  interstitial  pneumonia  caused  l>y 
sypliilis  is  seen  as  an  nueuuipHeated  process  almost  exclusively  in  castas 
of  liertHlitary  syphilis.     This  is  the  white  pneumonia  of  the  netv-bom. 

Cicatricial  Lesions. ^ — Syphilitic  sclerosis  of  the  lung  is  the  com- 
mon jjuluionary  lesion  of  acquired  syphilis.  It  is  usually  irregular  ii 
distribution,  and  is  believed  to  he  more  common  in  the  lower  than  in  the 
up]>er  lobe,  in  the  right  than  in  the  left  lung. 

Bronchiectasis.— Associated  with  the  interstitial  syphilitic  changes 
in  the  adult  lung,  just  descril»ed,  one  almost  always  finds  bronchial 
dilatation  of  various  shaf>es  and  sizes.  In  many  instances  the  bn'niebi- 
ectasis  is  so  marked  as  to  be  the  chief  lesion  and  produces  cavities  of 
considerable  size,  the  presence  of  w^bieh  can  be  determined  during  life. 
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Hereditary  Pulmonary  Ssrphilis. — Usually  there  are  no  symp- 
toms. The  patient  is  either  still-born  or  dies  within  a  few  hours,  and 
a  white  pneumonia  is  discovered  among  other  visceral  lesions  after 
death. 

In  the  Adult. — The  following  types  are  recognized : 

1.  The  Silent  Type. 

2.  The  Broncho-pneumonic  Type. 

3.  The  Tracheal  Type. 

4.  The  Pseudo-tubercular  Type. 

The  diagnosis  is  suggested  by  associated  lesions  in  the  other  viscera. 

SYPHILIS   OF  THE   LIVER 

There  is  a  preemptive  jaundice  due  to  secondary  liver  syphilis.  Ex- 
ceptionally, this  jaundice  occurs  or  relapses  at  a  later  period  (within  the 
first  eighteen  months). 

But  the  term  "  liver  syphilis  "  is  broadly  applied,  not  to  this  tran- 
sient secondary  lesion,  but  to  the  tertiary,  the  sclero-gummatous  lesions, 
which  are  the  commonest  and  most  obvious  visceral  manifestations  of 
syphilis. 

Occurrence. — Tertiary  syphilis  of  the  liver  occurs  in  the  later  years 
of  the  disease.  It  is  often  not  diagnosed  during  life ;  hence  one  cannot 
keep  an  accurate  clinical  record  of  its  frequency. 

Alcohol,  hardship,  and  neglect  are  obvious  etiological  factors. 

Pathology — The  pathological  changes  wrought  by  syphilis  upon  the 
liver  are  almost  precisely  the  same  as  those  of  the  lung,  but  uncompli- 
cated by  secondary  infection. 

The  liver  is  usually  large  and  deformed.  It  may  or  may  not  be 
adherent  to  the  surrounding  organs ;  but  the  capsule  almost  always  shows 
more  or  less  irregular  whitish  thickening.  This  thickening  may  be  due 
to  a  diffuse  productive  perihepatitis  or  to  the  thick  scars  left  by  healed 
gummata. 

The  irregular  shape  of  the  liver  is  due  to  bands  of  dense  sclerotic 
tissue  traversing  it  irregularly,  crisscrossing  at  various  points. 

The  gummata  are  found  either  as  hard,  yellowish  nodules  or  as 
cheesy  masses  at  the  intersection  of  several  bands  of  sclerosis  or  be- 
neath (and  involving)  the  capsule.  These  gimimata  are  rarely  smaller 
than  a  pea,  and  may  attain  an  enormous  size,  projecting  noticeably 
from  the  surface  of  the  enlarged  viscus.  They  are  usually  quite 
numerous. 

Symptoms — The  symptoms  of  hepatic  syphilis — when  it  excites 
symptoms — are  usually  comparable  to  those  of  (nonsyphilitic)  cirrhosis 
or  of  neoplasm.  In  many  instances,  however,  there  are  no  local  signs  of 
disease,  in  which  case  there  may  or  may  not  be  a  marked  and  progressive 
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cachexia.     Finally,  there  remains  a  small  class  of  cases  in  whicli  fever 
is  the  predominant  symptom. 

We  may,  therefore,  classify  the  symptoms  of  hepatic  syphilis  accord- 
ing to  the  following  types,  arranged  in  what  is  probably  their  order  of 
f requjency ;  but  recognizing  that,  whether  in  the  liver  or  elsewhere,  syph- 
ilis is  bound  by  no  absolute  law  of  type : 

1.  Neoplastic  type. 

2.  Cirrhotic  type. 

3.  Cachectic  type. 

4.  Febrile  type. 

5.  Silent  type. 

SYPHILIS   OF  THE   OTHER   VISCERA 

Though  syphilis  may  strike  any  of  the  other  viscera,  such  lesions 
are  too  rare  to  deserve  mention  here. 


CHAPTER   LXXVIII 
HEREDITARY   SYPHHJS 

FouBNiEB  reports  that  paternal  syphilitic  heredity  causes  67  per 
cent  of  the  children  to  be  syphilitic  and  28  per  cent  to  die;  maternal 
heredity  produces  84  per  cent  syphilitic  and  68  per  cent  deaths,  while 
mixed  heredity  (both  parents  syphilitic)  produces  92  per  cent  syphilitic 
children,  with  68.5  deaths. 

Le  Pileur  reports  a  hospital  experience  of  567  pregnancies  of  syph- 
ilitic women,  with  174  abortions. 

Thus  the  most  striking  effect  of  hereditary  syphilis  is  its  polymor- 
tality  among  infected  children,  while  the  dangers  of  infection  to  the 
child  are  thus  stated  by  Foumier: 

1.  The  danger  of  syphilitic  inheritance  varies  greatly  with  the  age  of 
the  disease  in  the  parent,  but  shows  a  maximum — and  that  a  marked  one 
—corresponding  to  the  first  three  years  of  infection. 

2.  The  maximum  of  tliis  maximum  corresponds  approximately  to  the 
first  year. 

3.  Beyond  the  first  three  years  of  the  disease  there  is  a  decreasing 
danger,  but  infinitely  less  marked. 

4.  Syphilitic  heredity  has  occurred  in  the  sixth,  the  eighth,  the  tenth, 
the  twelfth  years,  even  the  fifteenth,  and  perhaps  the  seventeenth,  the 
eighteenth,  and  the  twentieth,  which  appears  to  be  the  extreme  limit. 

The  important  features  of  hereditary  syphilis  may  be  subdivided  as 
follows  (Hochsinger)  : 

1.  Fetal  syphilis. 

2.  Infantile  syphilis  (first  three  to  six  months). 

3.  Relapses  in  infancy  (until  the  fifth  year). 

4.  Late  hereditary  syphilis. 

The  importance  of  these  stages  decreases  throughout  the  series. 
Thus  fetal  syphilis  is  fatal  to  about  one  half  the  infected  children.     In- 
fantile syphilis  kills  fully  half  as  many  more  in  the  first  three  months 
of  extra-uterine  life.     The  later  relapses  in  infancy  are  less  frequer  * 
less  severe,  and  rarely  fatal,  while  the  so-called  "  late  "  or  "  delajc 
hereditary  syphilis,  which  occurs  after  the  fifth  or  sixth  year,  dxO&i 
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m;  reH|)Oct  frmii  tertiary  sypliilis  in  the  adult.     But  the  adult  who  Ua« 
suiTcn'ciJ  liereilitary  Rvphilis  in  infimey  bearH  upon  ]m  body  certain  evi- 
dences of  the  storm  that,  has  pass^ed.     These  form  a  fifth  division : 
5,  Stigmatii  of  hereditary  syphilis. 


FETAL   SYPHILIS 

Pathology « — Tfie  pathology  of  fctiil  syphilis  differs  from  the  same 
prcK'ess  in  the  adult  eliiefly  in  it8  hyi>eracuteue.s8.  In  the  adult  the  dis* 
ease  hx'alizes  itself  here  and  there  in  snudi  areas  and  shows  a  special 
affinity  to  tlie  skin  and  runetnis  nienibranes,  and  later  to  the  nervous  sys- 
tem, the  underlyiuf^  prcx^^ss  being  always  8jx*eifie  arterial  disease  But 
in  the  fetus  the  chief  localizations  are  in  the  visi?era,  and  secondly  in 
the  bones;  the  skin  is  imnuuie  until  ju.st  before  or  jnst  after  birtk 
Moreover^  the  hyjKTacutencss  of  the  process  is  showTi  in  its  diffusion 
throughout  an  organ,  contrasting  strikingly  with  the  circumacribed  vis- 
ceral involvement  in  the  adult. 

Tlie  viscera  most  fretpiently  and  most  markedly  affected  are,  in  order 
of  imix>rtanc^,  the  lungs,  the  liver,  the  kidney,  and  the  spleen. 

The  type  of  congenital  sypliilis  is  a  diffuse  cell  proliferation  arising 
from  the  perivajjcular  connuctive  tissue  of  the  smallest  vessels^  so  that  the 
solitary  syi^hilouia  is  veiy  rare  in  the  fetus  and  the  infant. 

The  infiltration  is  exchisively  a  diffuse  one  arising  from  the  smalW 
vessels  in  the  organ,  with  a  sperial  tendency  to  later  contraction  aad 
ohlitoration  of  these  vessels.  The  perivascular  proliferation  begins  in  a 
eleevelike  way  in  the  adventitia  and  extends  outward  into  the  connective 
tissue,  less  often  into  the  inner  wall  of  the  artery,  thus  obliterating  it 
In  all  the  diseased  organs  one  finds  here  and  there  dense  ec^ll  aecumult* 
tions  visible  to  the  naked  eye  and  spoken  of  as  **  miliary  syphilomata" 
or  "gurnmata.-* 

In  the  aiTei  ted  organs  we  find  cheeked  development  of  the  parenchynwi, 
abnormal  develo|>iiient  of  the  Malpighinu  bodies,  persistent  epithelial  refts 
and  canals,  cystie  deve!o|iment  of  the  eortex  of  the  kidney,  etc.  Thus  the 
htfpcrphsm  of  (he  comuriive  itsstte  govs  Iwnd  in  hand  tvith  a  hppfrplask 
of  ike  parrtifinjma.  These  changes  can  often  not  he  made  out  macrosenp- 
ieally,  and  we  note  only  an  increase  in  volume  and  density  of  the  liver 
and  spleen  ( Hoehsinger) , 

The  placenta  usually  shows  cbanges  similar  to  those  in  the  fetll 
viscera.  Both  the  luaternid  and  fetal  portions  of  the  placenta  show  the 
diffuse  perivascular  infiltration,  so  that  the  placenta  is  more  vdti- 
niinous  and  heavier  ttian  ni>ruuil  (it  may  reach  one  fourth  or  one  third 
the  weight  of  the  child)  •  the  cord  is  also  hard  and  considerably  enlarged. 
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Symptoms. — The  fetus  affected  with  syphilitic  visceral  lesions  may 
come  to  one  of  three  ends,  as  follows : 

1.  It  may  be  aborted  or  still-bom. 

2.  It  may  be  bom  manifestly  syphilitic. 

3.  It  may  be  bom  apparently  healthy. 

1.  The  death  of  the  fetus  in  utero  is  often  caused  by  hydramnia,  de- 
pending upon  syphilitic  phlebitis  of  the  cord ;  or  by  inanition  from  over- 
whelming visceral  disease.  Abortion  usually  occurs  between  the  fourth 
and  the  seventh  month,  and  the  fetus  thus  aborted  is  usually  dead  and 
macerated.  Monstrosities  are  said  to  be  relatively  frequent  because  of 
the  interference  with  placental  circulation. 

2.  The  typical  syphilitic  infant  presents  a  picture  of  pseudo-senility 
— ^thin,  feeble,  marantic,  with  a  dull,  cafe  au  laii  color,  a  wrinkled,  loose 
skin,  upon  which,  even  at  birth,  there  may  be  an  eruption;  with  the 
snuffles,  with  a  hoarse  cry,  with  sunken  and  inflamed  eyes,  and  perhaps 
with  pseudo-paralysis  or  some  lesion  of  the  nervous  system,  the  unfor- 
tunate infant  forms  a  horrible  picture  of  the  ravages  of  hereditary 
syphilis. 

Among  the  syphilitic  infants  bom  alive  relatively  few  present  so 
marked  a  picture  of  the  disease.  Not  only  may  the  infant  be  bom  with 
no  actual  syphilitic  lesions  apparent,  but  he  may  be  in  good  condition. 
The  skin  is  likely  to  be  lacking  in  pinkness  and  fullness  and  the  infant 
rather  under  weight.  Thus  Tamier,  among  52  syphilitic  children, 
found  14  of  normal  weight  (above  3,250  gm.)  and  38  below  it  (Hoch- 
singer). 

3.  But  the  child  with  syphilitic  lesions  of  the  viscera  may  be  bom 
seemingly  in  good  health.  Its  weight  may  be  ample,  its  syphilitic  symp- 
toms nil,  its  viscera  and  bones  and  skin  apparently  normal.  Yet  lesions 
of  the  disease  develop  shortly  after  birth,  and,  if  these  prove  fatal, 
autopsy  reveals  extensive  visceral  involvement. 

The  direct  evidence  of  the  syphilitic  visceral  lesions  is  the  enlarge- 
ment of  spleen  and  liver  or  of  the  pseudo-paralysis  from  osteochondritis. 

INFANTILE   SYPHILIS 

Although  the  lesions  presented  by  the  infant  with  hereditary  syph- 
ilis are  due  to  precisely  the  same  protozoal  cause  as  those  in  the  adult, 
they  are  markedly  dissimilar.  Thus  we  have  seen  that,  in  the  fetus,  the 
viscera  are  the  chief  points  of  attack.  In  the  infant  the  disease  first 
strikes  the  mucous  membrane  of  the  nose,  producing  snuffles,  and  then 
shows  itself  by  lesions  upon  the  skin ;  but  these  skin  lesions  are  not  the 
same  in  character  as  those  of  early  syphilis  in  the  adult,  nor  are  they 
by  any  means  constant. 

Intermingled  with  these  symptoms,  or  succeeding  them,  there  may 
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be  evidences  of  bone  or  visceral  disease^  or  the  little  patient  ma 
his  malady  simply  by  his  thinneas,  his  slow  gain  in  weight,  and  his  rest- 
lessness* 

Taking  up  the  early  iiym|itom3  in  order  of  clinieal  imjMirtance,  we 
shall  dificiLss: 

rnthiniiHiilion  of  the  nose. 

liithiiiitiuitiou  of  the  skin, 

liiHiimiiuition  of  tlie  bones,  joints,  and  muscles. 

liitliumoatioji  of  the  viscera. 

ilixed  '*  infeetion ''   (pyogenic  or  tul*ereiilar). 

Syphilitic  dystrophies. 


INFLAMMATION    OF   THE    NOSE 


'^.. 


,^^ 


"  Snuffles  **  is  ttie  earliest  and  most  eons^tant  symptom  of  hereditanr 
syphilis,  and  one  of  the  least  charaeteristie.^  Tlie  symptom  is  not  quite 
tliat  (»f  snuffles  in  an  older  child,  for  at  first  there 
is  little  or  no  running  from  the  nose,  but  only  an 
obstnu'tion  to  nasal  respiration  which  make^  the 
child  breathe  in  a  character istie  snuiily  way  and 
gravely  interferes  with  nursing. 

lloehsinger  has  tabulated  65  eases,  of  which 
S8  began  at  birth,  15  in  the  first  month,  and  12 
later  than  the  tirst  uKmth. 

The  inilamimitidn  l>egins  as  hypertrophy  of  the 
nasal  unieous  meud)rane,  at  first  a  dry  congesdan 
beginning  in  the  lower  part  of  the  nose,  which  socm 
goc^s  on  to  ulceration  and  causes  a  profuse  nuicmw 
discharge,  often  tinged  with  blood ;  epistaxis  is 
most  exe(^]»tiona!.  The  discharge  is  acrid*  and  ex- 
coriates the  up|x>r  lip.  Perforation  of  the  septiuii 
is  rare  in  infancy  but  the  development  of  the  luisa! 
bones  is  impaired  or  arrested  and  the  bridge  of  tiie 
nose  left  sunken  in  a  characteristic  manner  (later 
rela[)scj5  of  hertHliiary  syphilis  of  the  nose  connnon- 
ly  cause  j>e.rf oration)*  Hence  result  the  various 
nasal  deformities  so  suggestive  of  syphilis  ( Fif- 
147). 

The  first  clinical  evidence  of  this  nasal  disease  is  resilessneM,  diw 
to  the  fact  that  the  little  patient's  sleep  is  constantly  interfered  with  by 
the  difficulty  of  breathing  tlirongh  its  stopped-up  nose.  The  muffl}/ 
hreaihing  soon  follows,  and  the  infant,  being  unable  to  breathe  through 

^  For  it  may  be  due  to  many  cauaes. 
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its  nose,  may  be  almost  totally  unable  to  nurse;  its  attempts  at  suckling 
and  swallowing  being  frustrated  by  the  rapidly  recurring  need  of  breath- 
ing, so  that  the  process  becomes  a  disheartening  series  of  gasps,  chokings, 
and  regurgitations,  which  result  in  the  ingestion  of  little  or  no  nourish- 
ment Thus  this  relatively  insignificant  lesion  may  be  the  chief  cause 
of  a  grave  impairment  of  nutrition. 

INFLAMMATION   OF  THE  8K1N 

The  striking  characteristics  of  the  first  skin  lesions  of  hereditary 
syphilis  are: 

1.  Polymorphism. 

2.  Eegional  distribution. 

3.  Confluence. 

Most  of  the  lesions  are  papular  or  maculo-papular,  while  an  occa- 
sional macule  may  be  seen,  though  no  general  macular  eruption  is  en- 
coimtered. 

The  papular  eruption  of  hereditary  syphilis  is  quite  comparable  to 
that  of  acquired  syphilis  (p.  782),  except  that  it  is  commonly  inter- 
mingled with  lesions  of  a  macular  character,  and  is  itself  often  con- 
fluent. 

Polymorphism. — On  account  of  the  tenderness  of  the  skin  this  papulo- 
macular  eruption  very  readily  takes  on  secondary  changes.  In  dry 
regions  the  lesions  tend  to  become  squamous,  or,  if  the  eruption  is  severe, 
bullous  or  pustular;  while  in  moist  regions  the  lesions  are  often  con- 
fluent, erosive,  and  ulcerated. 

Begional  Distribntion. — The  eruption  usually  appears  about  the  geni- 
tals, the  buttocks,  the  flexor  surfaces  of  the  thighs,  upon  the  palms  and 
soles,  and  upon  the  lips  and  chin.  The  scalp,  arms,  and  legs  are  some- 
what less  frequently  affected,  while  the  upper  part  of  the  trunk  above 
the  line  of  the  diaper  is  relatively  immune,  doubtless  because  it  is  the 
dryest  and  thickest  skin  upon  the  infant's  body. 

Conflnenoe — The  marked  tendency  to  confluence  shown  by  the  early 
skin  lesions  of  hereditary  syphilis  is  due  to  the  tenderness  of  the  skin 
and  the  difficulty  in  keeping  it  clean;  hence  the  confluent  lesions  are 
usually  seen  under  the  diaper,  in  various  moist  creases  of  the  body,  and 
about  the  mouth. 

It  is  convenient  clinically  to  distinguish  five  types  of  lesions : 

1.  Pemphigus. 

2.  Circumscribed  maculo-papular  syphilid. 

3.  Diffuse  maculo-papular  syphilid. 

4.  Lesions  of  special  regions. 

5.  Tubercular  or  gummatous  syphilid. 
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PEMPHItiUS 

The  earliest,  one  of  the  rarest,  anJ  tlie  most  oininougi  skin  lesion  of 
licreilJtarv  *^yphilis  is  pempliigiit?,  or  llie  Imllcnm  syphilid.  It  itpi^ars 
Wfuiv  birth  or  in  tlie  first  week  of  extra-uterine  life,  less  often  iu  tli^ 
two  or  three  weeks  following.  Its  typical  situation  [a  iijxin  tlie  paliii« 
and  soles,  wlieiiee  it  rjiay  sjiread  over  the  rest  uf  the  body. 

The  eruption  consists  of  largt*,  eopjMT-eolored  papides,  upon  whieli 
are  set  flaecid  blebs  containing  sernm  and  pns  or  hlood.  As  tLe^  riii> 
tnre  tliey  leave  an  eroded  surface;  or,  if  the  nb^'nition  is  deep,  greenj!?li 
scabs  take  the  place  of  the  rn|»tured  bnllie,  Wlien  this  ernption  (x*L'tirii 
before  the  second  week  of  extra-uterine  life  it  is  an  accepted  sign  that 
the  child  will  die. 

DiagBoais.^^Tt  may  lie  readily  distinguished  fr^Jiii  the  ]ieniphigiw 
neonatomni,  which  never  *x?cnr8  before  the  second  week,  and  usuallv 
inneli  later,  is  often  epidemic,  occurs  n{XJn  otherwise  healthy  cLildreii, 
and  only  most  exceptionally  apjjf^ars  upon  the  palms  and  soles. 

ClBCDMSCRIBED    MaCULO'PAPULAR    SyPHILIB 

This  is  the  common  and  typical  eruption  of  early  hereditary 
sypliilis. 

In  moist  creases  of  the  infant's  skin  the  papnles  become  eroded,  and 
may  even  become  condylomatous ;  while,,  wherever  there  is  mnch  irri* 
tation  (esjiecially  Ijcneath  the  diaper  and  aWit  the  month),  they  tend 
to  run  together  and  to  ulcerate.  Pustnlation  is,  in  the  child  as  in  the 
adult,  an  evil  omen. 

DiFFlTSE    MACULO-PAPin.AR    SvPITILTD 

The  diffuse  maculcHpapnhir  syphilid,  not  so  common  as  the  circufl 
scribetl  form,  hut  often  associated  witli  it,  m*ver  liegius  in  intra-uterinc 
life,  usually  appears  within  the  first  three  months  after  hirth,  ami  iiuiv 
relapse  during  tlie  first  year.  It  occurs  most  frequently  beneath  the 
dia|)er,  on  the  palms  and  soles,  and  on  the  face. 

Lesions  of  Special  REoroNS 

Eroaions  of  the  Lips. — Eroded  mucous  papules  are  very  com- 
mon upon  the  vermilion  border  of  the  lips,  and  are  promptly  lissurtHl 
and  transformed  into  deep-red,  oozing  cracks,  surrounded  or  covered  by 
a  little  crust  They  are  usually  multiple,  and  are  eommoneat  at  tli« 
angle  of  tlie  mouth.  They  are  extremely  painful,  and  interfere  gravely 
witfi  aiiekling*     As  they  heal  they  leave  marked  radiating  linear  scars 
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upon  the  lips,  which  in  later  years  form  one  of  the  most  striking  and 
reliable  stigmata  of  hereditary  syphilis. 

Ano-genital  LeBionB. — These  are  usually  associated  with  dry  or 
scaly  papules  elsewhere  in  the  body,  and  are  themselves  confluent, 
erosive,  or  ulcerated,  rarely  condylomatous,  and  still  more  rarely  pus- 
tular. But  in  the  relapses  of  early  childhood  condylomata  are  very 
common. 

Onychia  and  Paronychia. — The  typical  nail  of  the  syphilitic 
infant  is  raised  high  in  the  center  and  depressed  laterally,  as  though  it 
had  been  pinched  by  a  forceps  (Holt).  It  resembles  a  claw  rather  than 
a  nail.     The  condition  usually  affects  all  the  nails. 

Such  nails  are  often  undermined  by  paronychia,  so  that  they  are 
readily  detached. 

Liesions  of  the  Scalp. — The  moth-eaten  poll  is  quite  uncommon 
in  infancy,  and  more  extensive  baldness  (which  has  the  same  charac- 
teristics as  in  the  adult)  very  rare. 

The  papular  eruption  upon  the  scalp,  instead  of  forming  small,  dis- 
seminated, crusted  lesions,  as  in  the  adult,  may  produce  an  extensive 
incrustation  closely  simulating  eczema ;  but  the  syphilitic  lesion  is  dis- 
tinguished by  the  fact  that  removal  of  the  scabs  leaves  an  intact,  though 
infiltrated,  area  beneath  it,  while  removal  of  an  eczematous  crust  leaves 
the  Malpighian  rete  exposed. 

Tubercular  and  Gummatous  Syphilid 

It  is  not  always  possible  to  distinguish  between  a  furuncle  and  a 
syphilitic  tubercle  or  gumma ;  indeed,  these  lesions  are  classed  as  "  fur- 
uncular  syphilids  "  by  Taylor,  while  their  syphilitic  nature  is  entirely 
denied  by  Jacquet;  they  are,  however,  accepted  by  most  authorities, 
and  Carpenter  states  that  among  364  syphilitic  eruptions  seen  by  him 
during  the  first  year  of  life  there  were  70  cutaneous  gumraata,  34  of 
which  were  associated  with  other  lesions  of  the  skin. 

The  lesions  are  those  of  syphilitic  tubercle  and  subcutaneous  gum- 
ma; but  they  have  an  especial  tendency  to  become  pustular,  and  so 
remain  for  a  considerable  time  before  ulcerating.  They  come  out  in 
successive  crops,  and  disappear  under  mercurial  treatment. 

LESIONS   OF  THE   MUCOUS   MEMBRANE 

Excepting  the  nose,  the  lips,  and  the  anus,  lesions  of  thfi  mucous 
membrane  are  extremely  rare.  The  ulcers  that  occur  in  the  mouth  are 
alleged  by  many  authors  to  be  aphthous,  not  truly  syphilitic. 

Aphonia  is  frequent,  however,  and  is  apparently  due  to  infiltrative 
and  ulcerative  laryngeal  lesions  similar  to  those  seen  in  the  adult  The 
58 
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familiar  ^*  hoarse  cry  ""  of  the  sypliilitie  iiifaut  is  quite  aB  8ii|»gestivp  and 
far  more  common  than  thu  hoarse  voice  of  the  syjihilitic  adult. 

The  intCvStiiie  may  he  iuflamed,  aiitl  may  show  postmorlefn  a  diffuse 
thickening  of  the  mucous  membrane  with  ulceration. 

INFLAMMATION    OF  THE    BONES 

While  any  i>f  the  lesions  of  brmc  that  m^cur  in  the  adult  may  also 
occur  in  hereditary  syphilis,  the  two  striking  and  distinctive  eha^aetl.*^ 
iBties  of  hme  ayphilis  in  tlie  infant  are  ostecKdiondritis  and  jx'rioslitis. 

The  former  hcgius  hef<»re  birth,  the  lutter  sliortly  after  birth ;  a  dif- 
ference  explained  by  H(x?hsinger  as  due  to  the  fact  that  syphilis  attacks 
the  most  actively  fnnctionating  region,  which  is  the  epi[ibyseal  junt'tion 
in  intra-utcrine  life  and  ihe  periusteum  tliereafter.  lloth  tyijcs  are  in 
their  milder  manifestations  extremely  common. 

Oetaochondritis. — Mild  8y philitie  osteochondritis,  eansing  slight 
distortitjn  and  cidargeinent  of  the  bone  at  the  epiphyseal  line,  is  very 
conmion.     Its  lesions  can  l>e  accurately  studied  only  by  the  X-ray^ 

The  knee  and  the  ellKnv  are  most  commoidy  and  most  nnirkedly  af- 
fectctl  and  the  Icsicm  consists  in  a  sypliilitie  inBltraHon  of  the  diaphysis 
at  its  jnnetion  with  the  epiphysis,  which  results  in  a  thickening  of  the 
bone  at  this  piint  and  a  marked  irregularity  at  this  line  of  junctioiL 
Very  rarely  thi.s  lesion  pn>gresses  so  far  that  tlie  granulomatxjus  tissue, 
disintegrating  the  epiphyseal  curtilage,  pnKluces  an  epi physeolym 
This  rare  lesion,  a ]>iJropr lately  called  ^^  syphilitic  pstnido- paralysis  of 
the  new-born/'  usually  affects  the  elbow  and  is  congenital;  it  may  lie 
polyarticnlar. 

Epiptiyseolysis  ocenrs  only  when  there  is  marked  visceral  disci 
and  is  an  evil  tmjen. 

Periostitis,*— The  periosteal  lesiouB  of  early  syphilis  are  ti^wally 
most  marked  upin  the  skull,  though  similar  lesions  may  affect  aay 
lione. 

The  Icjsiona  of  syphilis  in  the  skull  are,  in  order  of  frequency— 
infiltration  and  softening  iM'tweeu  tlie  tables  and  in  tlic  sutures;  diffu^ 
periostitis  of  the  frontal  or  parietal  bosses,  causing  an  enlargement 
which,  if  frontal,  produces  the  so-called  '*  Olymjdan  *'  brow;  if  lateral, 
a  eonsidcruble  widening  of  the  transverse?  diameter  of  the  skull  (nati- 
forin  skill] ).  Less  frequent  is  the  rarefying  ostitis  with  tendency  to 
ginnmatous  degeneration.  Finally,  the  skull  may  Ije  affected  second- 
arily by  liydruci^phalus. 

American  anthurities  consider  it  unsafe  to  accept  cranial  deforniitici' 
as  evidence  of  bereditjiry  syphilis  unless  supported  by  other  typical 
signs.  Parrott'S  nodes  and  craniotalies,  though  sometimes  spoken  of  as 
syphilitic,  are  actually  of  rachitic  origin* 
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Dactylitis. — Uactylitls  is  far  more  common  iu  hereditary  than  in 
acquired  syphilis. 

INFLAMMATION  OF  THE  VISCERA   AND   OTHER   ORGANS 

Ljnnpli  Nodes.  —  Lymphadenitis  is  not  typical  of  hereditary 
syphilis.  Marked  epitrochlear  adenitis  is  of  some  diagnostic  imj^or- 
tance.  The  presence  of  other  enlarged  nodes  is,  as  a  rule,  directly  at- 
tributable to  adjacent  lesions. 

Testicle. — Syphilitic  sclerosis  of  the  testicle  is  extremely  common 
in  still-bom  children.     It  is  rare  in  those  that  survive. 

Inasmuch  as  the  size  of  the  testicle  in  infancy  varies  between  wide 
limits,  while  syphilis  of  the  organ  often  does  not  greatly  alter  its  size, 
the  clinical  manifestation  of  the  lesion  is  usually  an  increase  in  hard- 
ness,  which  may  be  masked  by  hydrocele.  Testis  and  epididjTnis  may 
bo  involved  separately  or  together.  The  lesion  usually  leads  to  atrophy 
of  the  testicle,  and  great  stress  is  laid  by  certain  authors  upon  the  ex- 
istence of  this  atrophy  in  adult  years  as  an  evidence  of  hereditary 
syphilis. 

Diagnosis.  —  Inasmuch  as  tuberculosis  of  the  testicle  may  occur 
shortly  after  birth  (I)reschfield  has  re^corded  a  congenital  case),  and 
produce  lesions  macroscopically  similar  to  those  of  syphilis,  the  diag- 
nosis is  not  always  ]X)ssiblc ;  but  of  the  two  diseases  syphilis  is  by  far 
the  more  common. 

Liver  and  Spleen. — Hereditary  syphilis  of  the  liver  and  spleen 
are  so  intimately  associated  that  it  secerns  proper  to  consider  them  as  one. 
Syphilitic  changes  may  be  found  in  these  organs  in  many  instances  post- 
mortem, although  no  evidence  of  such  disease  was  apparent  during  life. 
The  pathological  changes  have  already  been  descrilx^d. 

(•linically,  the  manifestation  of  these  lesions  consists  in  an  enlarge- 
ment of  the  affected  organs.  This  enlargement  is  noted  in  80  per  cent 
to  40  jK^r  cent  of  cases  in  the  first  three  months  of  life ;  and  in  almost 
every  instance  enlargement  of  the  s[)leen  impli(»s  enlargement  of  the 
liver,  and  vice  versa.^  The  enlargement,  though  usually  slight,  may  be 
considerable,  and,  exceptionally,  one  may  identify  thickening  of  the 
edge  and  irregularity  of  the  outline  of  the  liver,  as  in  acquired  syphilis. 
Syphilitic  jaundice  is  extremely  rare  in  early  infancy.  Ascites  does 
not  occur  until  a  later  age. 

Lungs. — The  lesions  are  so  commonly  fatal  that  they  can  scarcely 
be  said  to  give  any  clinical  manifestations. 

*  Ilochsinger  found  that  splenic  enlargement  accompanied  hepatic  enlargement  in 
44  out  of  46  cases.  He  also  states  that  only  3  per  cent  infants  showing  enlargement 
of  the  spleen  were  not  syphilitic.  Carpenter  states  that  when  the  spleen  is  enlarged 
the  liver  is  also  enlarged  in  four  fifths  of  the  cases. 
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Nervous  System. — liesflrssness  and  slecpJefi.s 
syiHjiknHs  iif  early  licivtlihirv  sypliilis,  niitl  have  \kh*u  rrft'rvvil  to  nifTiiu- 
geai  irritation,  but  are  in4)re  often  due  to  na^al  obatniction.  Though 
these  early  eases  may  show  pfhshtwiirni  lesions  thronghuiit  the  nervous 
sjatein,  they  show  during  life  no  evidenee  of  peripheral  neuritis  jur  of 
ayphilis  of  the  <'«u'd  ;  wldle  syniptouis  of  syphiHtie  meningitis  other  tlian 
restlessness,  slee|dessness,  and  i'onvulsi«»ns  are  extremely  ran**  The  otilv 
exception  is  hifdrofiphnluj^.  This,  whether  aeiite  f»r  ehronie,  intemai 
or  external,  is  often  syphilitle,  and  develops  with  the  first  outbreak  of 
eyuiptoms  (in  the  first  nr  seet»nd  month).  So  eonnnoii  is  tliis  a^oeia* 
tion  of  hydrm*e])lialus  and  syphilis,  and  so  liopcdess  is  the  former  e*>n* 
d  it  ion  when  not  syphilitie,  that  it  is  most  excellent  practice  to  treat 
every  infant  with  bydnMi'ephuhts  as  tlioiigli  it  were  syphilitic. 

Eye. — Ijcsions  of  the  eye  are  extremely  rare  at  this  early  date. 

Ear, — Extension  of  tlie  nasal  catarrh  to  the  middle  ear,  resulting 
in  acute  otitis  media,  is  n*>t  uncommon* 
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As  a  frequent  and  grave  complication  of  early  hereditary  syphilis 
it  shows  itself  chiefly  in  four  ty^ies: 

1.  Mixed  infection  of  the  skin. 

2.  Mixed  infection  of  tlie  respiratory  tract  ^^^ 

3.  Jlixed  infection  (jf  septic  type.  ^1 

4.  Tuhercidosis  and  rachitis. 
SkizL.^ — ^ Mixed  infection  of  the  skin  shows  itself  in  the  frequency  of 

pustular  and  ulcerating  lesions,  while  psendo-furunculosis  is  due  in 
most  instances  to  py^^geni^  ba<^tcria. 

Hesplratory  Tract. — Tlie  discharges  of  syphilitic  coryza  swarra 
with  spinwdiehe  and  witli  all  manner  of  bacteria.  Hence  the  intiam- 
mation  may  spread  to  the  ear,  causing  otitis  media,  or  to  the  lnng»  caus- 
ing broncho-pneumonia.  This  latter  complication  accounts  for  many 
deaths. 

Sepsis. — The  petechia?  and  other  hemorrhagic  skin  lesions  that 
occnr  in  certain  malignant  cases  of  early  hereditiiry  syphilis  are,  doubt* 
less,  evidences  of  aciite  septicemia. 

Tuberculosis  and  Rachitis. — The  relation  l^twe<^n  rachitis  anti 
syphilis  has  long  since  l>een  determined.  Parrott  believed  and  taiigbt 
that  every  rachitic  child  was  syphilitic;  but  subsequent  investigation 
has  clearly  shown  that  this  is  not  the  case,  that  syphilis  is  only  one 
among  many  potential,  debilitjiting  causes  of  rickets. 

The  same  is  true  of  tuberculosis.     Sergeant  *  has  recently  colleotd 

*  'VSyphilis  et  tuberculoae,"  Paris,  1907, 
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much  evidence  in  the  matter,  and,  with  a  wealth  of  authoritative  quota- 
tions, enforces  his  conclusions  that  '*  la  syphilisation  du  pere  a  prepare 
le  terrain  pour  la  tuberculisation  du  fils  " — syphilis  in  the  father  pre- 
pares the  soil  for  tuberculosis  in  the  son. 

This  aphoristic  statement  expresses  the  actual  condition  not  quite 
accurately.     It  is  necessary  to  distinguisli  as  follows: 

1.  Syphilis  in  the  father,  if  severe  or  if  allied  with  other  debilitat- 
ing influences,  such  as  drink,  deprivation,  or  debauch,  prepares  the 
father's  own  soil  for  tuberculosis. 

2.  Syphilis  transmitted  from  parent  to  child — hereditary  syphilis 
— exercises  the  same  predisposing  influence  magnified  by  the  difficulty 
of  eradicating  the  disease  from  the  vulnerable  tissues  of  the  new-bom. 

3.  But  the  nonsyphilitic  child  of  a  syphilitic  parent  is  not  predis- 
posed to  tuberculosis,  unless  by  such  privation  or  neglect  as  would  so 
predispose  it  in  any  event. 

Although  tuberculosis  and  rachitis  are  frequently  attendant  upon 
syphilis  a  little  later  in  life,  they  scarcely  figure  in  the  first  few  months. 

SYPHILITIC    DYSTROPHIES 

The  interference  with  nutrition  due  to  hereditary  syphilis  shows 
itself  in  two  ways:  First,  and  most  frequently,  by  killing  the  child 
within  a  few  days  of  its  birth ;  secondly,  by  impairing  its  nutrition,  but 
not  killing  it. 

The  first  evidence  of  impaired  nutrition  may  be  the  puny,  decrepit 
state  of  the  child  at  birth ;  or  it  may  be  born  apparently  healthy,  and 
promptly  lose  weight  and  strength  in  spite  of  a  good  digestion  and  an 
abundant  supply  of  mother's  milk.  Such  infants,  though  they  may  sur- 
vive for  a  time,  are  carried  off  either  by  the  cachexia  of  the  disease  itself 
or  by  such  complications  as  convulsions,  diarrhea,  or  broncho-pneumonia 
during  the  first  year  of  their  lives. 

From  these  various  causes  something  like  nine  out  of  ten  bottle-fed 
or  hospital  babies  fail  to  survive,  though  in  private  practice  hygiene, 
human  milk,  and  intelligent  medical  care  cut  down  the  mortality  con- 
siderably. 

But  beyond  this  obviously  syphilitic  toxemia  there  is  a  set  of  vague 
conditions,  such  as  go  to  produce  congenital  deformities — e.  g.,  club- 
foot, harelip,  etc. — or  to  arrest  development,  causing  the  child  to  attain 
puberty  very  late,  to  have  its  sex  characteristics  but  slightly  developed^ 
and  to  remain  childish  both  in  mind  and  body.  Idiocy  and  epilepsy  are 
said  to  be  exceptionally  frequent  in  otherwise  apparently  healthy  ch 
dren  of  syphilitic  parents. 

In  how  much  these  conditions  are  due  to  a  real  syphilis  of  the  < 
and  in  how  much  to  an  inherited  tendency  from  the  parent  (Bimil 
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tliat  of  ak'nliolisni,  ft)r  iDstuiKv)  it  is  diiiitnilt  to  say;  but  it  is  perhaps 
safer  to  assiijiitj  that  in  most  instances  the  child  is  actually  syphilitic, 
and  does  harbor  or  hasj  harbored  the  spiroeheta. 

LATE    HEREDITARY   SYPHILIS 

Frt>!u  tlie  sixth  to  tlie  eiglitli  year,  and  agiiin  at  aVwuit  the  time  of 
pubi'rty,  hereditary  syphilis  may  relapse;  I'elupscs  excepting  at  thc^ 
times  are  infre(|nent. 

The  arbitrai-y  limit  of  twenty-six  years  set  by  Fournier  for  tlie 
duration  of  hereditary  sypliilis  is,  in  general,  the  extreme  limit;  in- 
deed, lesions  after  puberty  are  extremely  rare. 

The  active  syphilitic  lesions  of  late  hei'oditary  syphilis  are,  with  hat 
very  few  exceptions,  quite  tlie  same  as  those  that  oecnr  in  late  acquired 
syphilis.  They  are,  in  other  words,  the  tertiary  lesions  of  the  disease 
weasiimally  intermingled,  as  in  aetpiired  syphilis,  with  certain  late  see 
ondtiries,  esj>eeia!ly  those  of  the  pnlms,  the  soles,  and  the  tongue.  Ce^ 
tain  classes  of  lesions  are,  however,  soiuewhat  uKjre  common  in  lute 
hereditary  than  in  late  acquired  syphilis.  Such  are  the  various  Icrions 
of  the  eye,  deafness  from  internal  ear  disease,  jx^rforatinn  of  the  septum 
and  palate,  and  diffuse  periostitis  of  the  long  bones.  The  joints  are 
rehuively  often  aifeeted^  and  the  danger  of  mistaking  a  psendo-t^- 
beividar  syphilitic  knee  in  the  young  for  the  tuhercular  '*  while  swell- 
ing "  must  be  b<.irne  in  mind. 

The  chief  exceptions  in  whicli  late  hereditary  syphilis  differs  from 
late  aequind  .syphilis  are  diffust^  jjerinstitis  and  pareuehymatous  kera- 
titis. Besides  these  two  lesions  thei"e  are^  however,  many  stiginatu  of 
early  hereditary  lesions,  which  will  1x3  taken  up  in  the  following  section 

STIGMATA    OF    HEREDITARY    SYPHILIS 

The  stigmata  of  hereditary  syphilis  are  the  scars  of  sypbilitic  lesiofl|^| 
or  the  deformities  or  |XK'nliarities  in  development  left  by  syphiliw" 
lesions  occurring  in  infancy  or  in  youth.    They  are  more  or  less  patluig- 
nomonic  of  the  disease,  though  few  of  them  (only  the  radiating  Bssures 
of  the  lips  and  the  typical  salver  tiliia)  are  absolutely  so.     Yet  many  of 
them  are  presumptive  evidence  of  the  gi*eatest  importance. 

Only  the  important  stigmata  need  be  described. 

The  eliief  stigmata  of  hereditary  syphilis  may  Ih?  elassexl  as  follows: 

1,  Hutchinson's  triad,  consisting  of  dental^  ocular,  and  auditory 
stigmata. 

2.  Bone  stigmata. 

3.  Skin  stigmata* 

4,  Visceral  stigmata. 
6.  Constitutional  stigmata. 
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Of  these,  the  first  three  are  of  prime  importance,  the  two  last  are 
rarer  and  less  characteristic. 

The  chief  bone  stigmata  are  found  in  the  skull  (frontal  or  lateral 
bosses,  asymmetry  and  irregular  development,  hydrocephalus),  in  the 
nose  (sunken  bridge),  and  in  the  long  bones  (diffuse  periostitis,  saber 
tibia,  and  such  scars  of  epiphyseitis  as  epiphyseal  enlargements,  and 
arrested  or  excessive  growth  of  the  bone).  The  skin  stigmata  do  not 
differ  from  those  of  acquired  syphilis,  excepting  the  important  lip  fis- 
sures. The  only  notable  visceral  stigmata  are  atrophy  of  the  testicle  and 
parenchymatous  keratitis.  The  constitutional  stigmata  consist  of  a 
gray,  bloodless  skin  and  a  slowness  of  physical  and  intellectual  develop- 
ment that  may  amount  to  "  infantilism  ^^  or  idiocy. 

Difhiae  Periostitis. — The  periosteal  changes  of  late  hereditary 
syphilis  are  the  same  as  those  of  acquired  syphilis  excepting  in  their 
distribution.  The  hereditary  lesions  are,  however,  often  much  more  dif- 
fuse than  the  acquired  ones,  sometimes  extending  over  the  whole  length 
of  a  long  bone.  This  diffuse  process  is  most  common  in  the  tibia,  to 
which  it  imparts  a  peculiar  and  pathognomonic  form.  The  shaft  of  the 
bone  is  thickened  in  all  its  diameters,  but  especially  antero-posteriorly ; 
so  that,  at  first  glance,  the  bone  appears  to  be  bowed  forward ;  but  pal- 
pation reveals  that  this  bowing  is  simply  a  thickening  around  it  of  new 
bone  without  any  deviation  in  its  axis  (Fig.  145). 

Hutchinson's  Triad 

Most  important  among  the  stigmata  of  hereditary  syphilis  are  those 
lesions  grouped  as  a  triad  by  Jonathan  Hutchinson,  Sr.,  from  whom 
they  very  appropriately  derive  their  title. 

"  Hutchinson's  triad "  is  commonly  taken  to  mean  the  associa- 
tion of — 

1.  Notched  and  pegged  upper,  central,  permanent  incisors. 

2.  Interstitial  keratitis  or  the  scar  thereof,  and 

3.  Iferve  deafness. 

But  though  these  three  are  the  most  striking  of  the  lesions  in  ques- 
tion, it  is  preferable  to  employ  the  term  in  a  looser  sense  to  cover  all. 

1.  Dental  stigmata, 

2.  Ocular  stigmata,  and 

3.  Aural  stigmata. 

Dental  Stigmata. — The  dental  stigmata  of  hereditary  syphilis  are 
due  to  arrested  development  of  the  teeth  in  the  process  of  formation. 
Permanent  incisors  and  the  sixth-year  molars  are  the  teeth  most  often 
affected  because  they  are  in  process  of  formation  during  the  first  three 
months  of  extra-uterine  life — i.  e.,  at  the  very  time  when  hereditary 
syphilis  shows  its  greatest  virulence. 
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llereditarv  syphilis  iiiay,  however,  impart  to  the  teiHh  alniii«t  any 
malforirmtioii  in  size,  imsitioiij  and  shape.  Fournier,  who  has  made  a 
special  study  of  this  matter,  describes  same  ten  varieties  of  syphilitic 
dental  deforiiiities. 

Hutchinson's  Teeth — This  deformity,  though  not  |K.H!uliar  to  mj 
tooth,  is  nsually  contined  to  the  jiennanent,  upper,  median  incisors.  It 
13  not  ahsoUitcly  pathognomonic  of  syphilia. 

Typical  Iliileliinsuo's  incisors  are  abnormally  small,  pegged  (i.  e.t 
tapering  inward  from  above  downward),  and  show  a  {peculiar  erosion 
of  the  free  border.     This  erosion  forms  an  absulutely  regular  crescenh'' 
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hevel  of  the  anterior  surfaee  of  the  free,  border  of  the  tooth.  When  the 
tooth  erupts,  its  free  border  is  quite  rough,  but  tliis  ronghnessi  rapitU) 
wears  away,  leaving  a  typical  Hutchinson's  tooth,  which  retains  its 
eharaeterisiies  for  some  fifteen  or  twenty  years.  But  by  the  time  the 
patient  reaches  the  age  of  twenty  or  twenty-five  the  lievel  edge  is  all 
worn  off.  Hutchinson's  teeth  are  almost  always  symuietrically  bilateral^ 
and  affect  the  permanent,  upj)er,  central  incisors,  which  are  often  some- 
what displaced,  usually  converging  toward  each  other. 

roamicr's  Teeth — Fournier  has  described  a  less  characteristic  de- 
formity of  the  sixth-year  molar,  which  he  says  is  even  more  common 
Uian  Hntehinson's  teeth. 

The  deformity  consists  in  an  erosion  of  the  summit  of  the  tooth. 
About  three  fourths  of  the  tooth  is  entirely  nonnal;  the  tenninal 
fourth  "  is  diminished  in  all  its  diameters,  irregnlar,  eaten,  as  though 
atrophied,  and  separated  from  the  healthy  part  by  a  circular  ridge.'* 
After  live  or  ten  years  of  use  this  eroded  crown  wanirs  away,  leaving  a 
short  tooth  with  a  smooth  top,  to  which  Fournier  attaches  considerable 
d  iagn ost  i c*  s i  gti  i  fi ** a  uce , 

Pareuchsrmatous  Keratitis. — Parench^inatous  keratitis,  tliough 
it  may  rxf^ur  in  the  Urst  months  of  extra-uterine  life  or  even  liefore  birth 
( Parinaud),  and  as  late  as  the  thirty-sixth  year  (Huguenin),  is  com- 
mon only  between  the  eighth  and  the  fifteenth  year  (Hutehinson).  It 
is  one  of  the  frequent  manifestations  of  hereditary  syphilis,  occurring 
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very  frequently  (59  per  cent,  according  to  Huguenin).  On  the  other 
hand,  it  is  by  no  means  pathognomonic  of  syphilis.  Though  Hutchin- 
son places  great  weight  upon  it  as  a  diagnostic  sign,  careful  investiga- 
tion reveals  other  evidences  of  syphilis  in  not  much  more  than  one  half 
the  cases  (36  per  cent,  according  to  Alexander;  55  per  cent,  according 
to  Michel).  Hence  it  is  not  of  itself  an  absolute  proof  of  the  existence 
of  syphilis. 

Moreover,  interstitial  keratitis  may  occur  in  acquired  syphilis.  My 
father  has  seen  two  instances  of  this. 

Auditory  Stigmata. — Deafness  may  result  either  from  lesions  of 
the  middle  ear  or  from  those  of  the  inner  ear  or  of  the  nerve.  Middle- 
ear  deafness  is  only  indirectly  due  to  syphilis,  and  is  much  more  often 
due  to  other  causes. 

But  internal  ear  or  "  nerve  "  deafness  in  children  or  young  persons 
is  almost  exclusively  due  to  syphilis. 

TREATMENT   IN    INFANCY 

The  treatment  of  hereditary  syphilis  is  based  upon  the  same  rules  as 
is  that  of  acquired  syphilis,  with  the  important  difference  that  our 
hygienic  efforts  are  confined  almost  solely  to  the  matter  of  diet,  mother's 
milk  being  almost  as  important  as  doctor's  mercury. 

There  is  this  further  distinction  to  be  made  in  the  matter  of  mer- 
curial treatment,  that,  if  the  mother  is  properly  treated  with  mercury 
during  her  pregnancy,  the  hereditary  syphilis  should  be  prevented  and 
the  child  be  born  at  term  uninfected. 

Foumier  would  have  us  treat  these  apparently  uninfected  children 
as  though  they  had  syphilis,  hoping  thus  to  forestall  an  unsuspected 
latent  disease.     But  other  authorities  do  not  follow  this  rule. 

The  duration  of  routine  treatment  in  infancy  should  cover  the  first 
two  years,  just  as  in  adult  life.  Certain  practitioners  are  in  the  habit 
of  renewing  treatment  at  the  period  of  second  dentition  and  again  at 
puberty ;  yet  it  seems  wiser  not  to  employ  this  routine  practice,  but  sim- 
ply to  warn  the  parents  that,  if  the  child  shows  any  deterioration  in  its 
health  or  local  signs  of  syphilis,  at  these  times,  it  should  be  treated.  In- 
deed, a  very  brief  treatment  may  suffice  to  quell  the  disease.  But  it  is 
the  part  of  wisdom  to  clinch  the  advantage  gained  by  a  course  similar 
to  those  employed  in  the  adult  and  covering  the  first  two  years.  In  in- 
fancy, however,  two  rules  apply : 

1.  lodid  of  potassium  is  useless  in  the  first  year. 

2.  Mercury  may  be  given  by  mouth  or  by  inunction.  Intramuscular 
injections  have  found  little  favor,  though  the  employment  of  both  the 
soluble  and  the  insoluble  salts  has  been  urged. 

The  usual  treatment  consists  in  the  application  of  the  officinal  ung. 
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hyrlrar«;vri,  diluted  with  two  or  three  parts  of  vaselin  (raiucing  it 
out?  third  or  one  quarter  strcngth).  This  is  laid  on  tlie  belly  band  and 
renewed  with  it.  No  .s|x?cial  precautiona  need  be  taken  to  prevent  irri- 
tation of  the  skill,  and  the  application  may  be  coutiuni*d  daily  throiiglh 
ont  the  treatment  with  only  such  iuterniissions  as  may  be  nnpiired  bv 
the  appeanuiee  of  diarrhea,  dermatitis,  or  intercurrent  diseli^^ 

Infants  bear  nierenry  very  kindly,  and  do  not  become  salivated. 

For  internal  administration  (if  inunction  proves  inetHeient  or  irri- 
tating) gray  jwwder  is  iisiually  employed,  mixed  with  two  or  three  part.* 
of  sugar.  Beginning  with  a  quarter  or  half  a  grain  t,  i,  d,,  the  dose 
is  rapidly  increased  to  a  grain  t,  i.  d.  For  a  more  rapid  effect^  Holt 
employs  calonud  (gr.  -jV    ^i-  i-  ^'->  'iii^il  ^In^  IkavcIs  are  tonehed* 

Injections  may  Ik>  em|}loycd  in  about  one  tenth  the  adult  dose.  This 
dnse  uuiy  he  doubled  at  tlie  time  of  second  dentition,  and  trebled  there- 
after. 

Local  Treatment,— The  lia!>y's  skin  must  be  kept  absolutely  clean 
and  dry,  diapers  frequently  eluniged,  and  powder  freely  used.  Erosiona 
and  condylomata  are  to  he  treated,  as  in  the  adult,  by  drying  and  cido* 
niel  |>owder;  hut  it  is  safer  to  dilute  the  calomel  with  tw^o  parts  of 
starch  or  talcum  powder. 

The  nasal  congestion  in  snuffles  nuiy  lie  somewhat  reduced  by  anoint* 
ing  tlie  inside  of  the  nose  with  ammoniateil  mercury  ointment  Since 
stomatitis  does  not  occur  in  infancy,  no  especial  care  of  the  mouth  is 
recpiiit'd ;  but  erosions  aiul  fissurci?  n|K)n  the  lips  may  l^e  touched  once 
a  week  with  tlie  nitrate-of -silver  stick. 

It  is  safer,  as  a  general  rule,  not  to  incise  the  furunculoid  lesiom, 
inasmuch  as  they  are  discrete  and  are  often  cheesy  rather  than  suppu- 
rative; hut  when  at  the  surface  or  already  burst,  they  should  be  cleansed 
daily,  or  twice  a  day,  with  hydrogen  peroxid  diluted  to  one  half  strengtL 


TREATMENT  OF  RELAPSES  AFTER  THE  SECOND  YEAR 

In  cluldhood,  and  especially  at  the  time  of  the  second  dentition,  the 
outbreak  of  tertiary  symptoms  may  require  mixed  treatment. 

The  iodid  is  then  to  he  administered  quite  as  for  adtilts.  It  is  well 
borne,  and  the  initial  dose  may  be  from  »3  to  5  grains  t.  i.  d. 

Mercury  may  be  given  in  fri>ui  one  third  to  one  half  the  adidt  doflc, 
hut  injections  should  be  given  at  alxMit  one  fifth  strengtb. 

It  must  not  lie  forgotten  that  no  amount  of  treatment  \v\\\  reduce  an 
organized  deposit  of  l>one  caused  by  diffuse  periostitis,  and  that  paren- 
chymatous  keratitis  seems  to  run  its  course  quite  independently  of  anti- 
eyphilitic  treatment,  though  this  is  habitually  employed 


CHAPTER   LXXIX 

GENERAL   CONSIDERATIONS   IN   OPERATING  ON   THE 
URINARY   ORGANS 

The  major  operations  upon  the  urinary  organs  are  often  performed 
upon  patients  whose  kidneys  are  gravely  diseased  by  suppuration,  and 
whose  constitutions  are  more  or  less  undermined,  both  by  infection  and 
by  renal  insufficiency.  The  following  considerations  are  of  importance, 
in  the  order  given : 

Accurate  diagnosis. 

Improvement  of  the  kidney  action  and  reduction  of  sepsis. 

Choice  of  anesthetic. 

Choice  of  operation. 
After  the  operation,  the  important  special  considerations  are : 

Facilitating  the  action  of  the  kidneys. 

Drainage   (retained  catheter). 

ACCURATE    DIAGNOSIS 

It  is  self-evident  that  the  diagnosis,  before  operation,  should  be  as 
accurate  as  possible ;  and  to  this  end  it  may  he  necessary  to  invoke  cys- 
toscopy, urethroscopy,  functional  kidney  tests,  and  the  X-ray,  over  and 
above  the  usual  routine  study  of  the  history,  examination  of  the  patient, 
and  urinalysis.  Yet  for  the  emergencies  of  urinary  surgery  the  sur- 
geon who  is  not  equipped  with  the  skill  to  catheterize  a  ureter,  or  the 
apparatus  to  radiograph  a  kidney,  is,  generally  speaking,  quite  com- 
petent; for  the  emergency  can  be  studied  along  general  surgical  lines 
and  handled  along  the  same  lines.  But  obscure  diseases  of  the  kidney 
or  bladder,  especially  renal  tuberculosis,  should  never  be  operated  upon 
in  a  hurry  if  this  can  be  avoided.  Every  means  should  be  taken  to 
verify  the  diagnosis  to  the  most  minute  degree,  in  order  that  no  time 
may  be  wasted  during  the  operation  in  uncertain  groping  which  may, 
by  prolonging  the  anesthetization,  cost  the  patient  his  life. 

IMPROVEMENT   OF  THE    KIDNEY   ACTION 

The  action  of  the  kidneys  may  be  improved  in  two  ways:  viz.,  by 
drainage  and  by  the  administration  of  urinary  antiseptics. 
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If  there  is  any  qiK'stiuii  *ti  the  ability  of  the  kidneys  to  stand  the 
slioek  of  D]>eration,  it  h  pro^x^r  to  establish  preliminary  drainage.  This 
can  be  done  with  great  advantage  in  caii^es  of  prostatic  hypertrophy,  by 
gystematie  catheterizaticm,  by  the  retained  catheter,  or  by  preliminary 
uretlmMomy  or  cystotoniy,  aw  .snggestu*!  in  Chapter  XXVllL  If  there 
IS  ureteral  obstrnction,  it  may  l>e  advaiUageons  to  j^erform  i>reliminary 
ne|ihrotomy  In^fore  iinderlaking  nephrectomy,  if  this  is  e<intemphitcA 
Yet  the  skilled  ojierator  can  nsnally  remove  a  kidney  wiih  as  little 
8ht>ek  to  the  patient  as  he  can  drain  it.  A  delilxirate  preliminary 
nei>hrotoniy,  in  preparafion  for  nephreetoiny,  is  emjdoyed  very 
rarely  excepting  when  there  are  large  8iipi>nrating  cavities  about 
the  kidney  that  require  drainage,  or  when  the  kidney  itself  is  m 
emlx'tldcd  in  ancient  ?car  that  its  removal  is  a  tedious  and  difficult 
operatifui. 

Preliminary  antisopms,  on  the  other  hand,  shonld  always  be  under- 
taken. This  consi^stH  chiefly  in  the  administration  of  water  and  of  hexa- 
methylenamin.  The  water  is  usnally  administered  by  mouth ;  if  this 
cannot  he  done,  by  rectum.  It  is  of  importance  to  promote  a  free  flow 
of  nrine,  and  it  is  equally  im|)ortant  not  to  overstrain  the  kidneys.  Gea* 
erally  speaking,  a  tamljicrfnl  of  water  evei^^  three  hours  is  about  the 
limit  of  safety;  or  by  rcctnni,  six  ounces  of  w^ater  or  a  copious  colon 
irrigation  once  a  day.  In  many  instances  this  preliminary  diuresis  is 
unnoceasa ry;  but  if  the  kidneys  are  infected  it  may  he  of  great  service 
to  continue  it  for  several  days  before  operation. 

nexametliylcjiamin  should  be  administered  according  to  the  rules 
laiil  d*nvn  fitr  tlic  treatment  of  renal  infections  (p.  343).  There  seems 
to  lie  little  advantage  in  giving  it  in  doses  higher  than  0.5  gm.  three 
times  a  day,  but  this  dose  shonltl  always  be  adnunistered  for  three  days 
l>efore  ojx^ration  unless  emergency  forbids.  The  diet  need  only  be  regn- 
lated  in  reference  to  the  remd  capacity.  If  the  kidneys  are  gravely  dis- 
eased, a  light,  nonproteid,  salt-free  diet  should  be  adhered  to  with  special 
strictness  for  several  days  before  operation^  and  rest  in  bed  for  these 
several  days  is  extremely  useful^  unless  tlie  patient's  nervona  condition 
wiU  not  permit  it, 

CHOICE   OF   ANESTHETIC 

If  spiui^l  anesthesia  were  entirely  safe,  it  would  be  ideal  for  Of 
tions  upon  the  nrinary  organs,  lender  it  operations  can  be  perforniod 
with  less  shock  than  under  any  other  form  of  anesthej^ia;  but  the  occa- 
sional accidentia  that  4X-cnr  undc^r  its  nsc^  have  remlered  it  unpopular 
with  most  surgefnis  in  this  co^mtry.  On  the  Continent  of  Europe  it  is 
frequently  employed.  Local  anesthesia  is  scarcely  applicable  in  opera* 
tions  upon  the  kidneys  and  ureter^  though  it  has  frequently  been  advan- 
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tageoiisly  employed  in  operations  upon  the  urethra  and  in  establishing 
preliminary  bladder  drainage.  One  of  the  greatest  advantages  of  Chet- 
wood's  galvanic  cauterization  for  the  relief  of  prostatic  retention  is  that 
it  may  be  performed  under  local  anesthesia. 

The  choice  between  chloroform  and  ether  is  delicate  and  diflScult  to 
decide.  Ether  certainly  irritates  the  kidneys  more  than  chloroform.* 
Yet  chloroform  is  so  dangerous  to  the  heart  that,  practically  speaking, 
as  large  a  proportion  of  deaths  may  doubtless  l)e  attributed  to  it  in 
operations  upon  the  renal  organs  as  to  ether.  The  rule  followed  by 
most  surgeons  is  to  employ  the  anesthetic  with  which  they  and  their 
anesthetists  are  most  familiar,  and  the  most  important  rule  of  all  is  to 
make  the  anesthesia  as  brief  as  possible.  The  shock  of  prolonged  anes- 
thesia, as  such,  appears  to  have  far  more  deleterious  effect  upon  the 
patient  whose  kidneys  are  gravely  diseased  than  the  specific  action  of  the 
anesthetic  used. 

CHOICE  OF  OPERATION 

Inasmuch  as  the  patient's  life  often  depends  upon  the  rapidity  of 
the  operation,  the  simplest  operation  is  always  the  best.  Although  many 
special  types  of  operations  are  described,  the  surgeon  who  makes  the 
most  precise  diagnosis  and  who  is  most  familiar  with  the  simple  routine 
procedures  described  in  the  subsequent  chapters,  will  achieve  far  better 
results  than  he  who  attempts  fantastic  or  complicated  procedures. 

CARE   OF  THE    KIDNEYS   AFTER   OPERATION 

When  hexamethylenamin  has  been  administered  for  several  days  be- 
fore operation,  its  antiseptic  action  may  be  depended  upon  to  continue 
for  two  or  three  days  thereafter,  and  its  routine  administration  resumed 
on  the  second  or  third  day  after  operation.     It  should  be  continued 
thereafter  until  all  danger  of  infection  has  passed,  or  until  the  existing 
infection  has  been  controlled.    The  cardinal  rule  for  the  after-treatment 
of  all  grave  cases  of  renal  surgery  is  to  administer  plenty  of  water. 
Inasmuch  as  the  patient  can  drink  but  little  water  during  the  first  day 
or  two,  when  his  kidneys  are  in  greatest  need  of  it,  the  surgeon  will  do 
well  to  adopt  some  routine  procedure  for  administering  large  quantities 
of  water  immediately  after  operation.     I  frequently  wash  the  patiai 
stomach  out  while  he  is  still  on  the  operating  table,  and  leaye  m 
c.c.  of  water  in  the  stomach ;  but,  more  important  than  this,  u 
moclysis:  500  c.c.  of  salt  solution  may  be  administered  into  the 
region  without  doing  him  any  harm,  and  with  less  difiSculty  tlbi 

^  Thompson  and  Kemp,  Medical  Record,  1808,  Hv,  82S. 
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vtjuoiKs  iiifiisiHii  (*;ui  U'  jK*rfVirriiLHl.  Tliit^  shoulil  lie  oiiijjlim**!  as  a  roij* 
tiiic  in'Oi'*Hkji\"  tiiivr  pnislutcctomyj  as  Young  liiii^  very  justly  p<nntr<) 
out,  and  it  is  e^jiially  iirtrfnl  after  any  o]i<Tiitirin,  when  the  |«alieiit's 
vitality  is  Inw  or  bis  kidneys  gravely  diseased.  A  single  hy|K)<lermc»c^ 
lysis  usually  snffices.  The  operation  may  bt*  repeated  once  or  twice 
thereafter,  at  intervals  of  Iwenty-fonr  linurs;  Imt  if  the  necnl  of  water 
is  felt  beyond  this  |>erio(!,  it  is  best  administered  liy  reet^l  enematu,  «tr 
else  by  the  nuKith.  Apart  from  sneb  routine  stimulaliuu  as  may  Im" 
reipiired  to  earry  tlje  patient  throngb  the  immediate  sbnek  of  ane^tliesia, 
the  administration  uf  stirmdant  drugs,  sneb  as  stryehnin,  nitroglyetfriii, 
adrenalin,  or  tligitaliH,  is  very  rai^ely  called  f^»r;  and  aleobol,  on  account 
of  its  evil  efTeet  ujion  the  kidneys,  is  better  disj>ensed  with  entirely  un- 
less the  patient's  previous  alcohol ie  habit  absolutely  I'etpiires  it 


DRAINAGE 

Drainage  is  provided  for  in  a  sfiecial  manner  by  the  ojierative  teeh* 
nic  of  each  pnx'edure  to  l)e  descrilx?d.  (^mthniou.^  irrigation  of  thf 
bbtdder  by  means  of  doulile-enrreiit  drainage-tuk^s,  suprapubic  or  peri- 
neal, is  often  of  the  greatest  importance  to  carry  aw*ay  infection  descend- 
ing  trt  tluit  viseus  from  above,  or  originating  in  it,  and  also  to  prevent 
tbe  aeenniulation  of  ch^ts,  Tbe  unfamiliar  surgeon  will  do  well  to  ap- 
ply cnuhnnons  irrigation  to  all  bis  bladder  cases,  until  familiarity  with 
tbe  pnK*edun*  shall  have  tauglit  him  those  cases  in  wdiich  it  may  safely 
be  dis|K*ns('d  with.  It  is,  generally  s]uniking,  not  necessary  to  cfuitiune 
it  more  than  a  iV'w  hnura  after  hlt^'ding  has  ceased.  The  solution  em- 
ployed is  a  l-per-cent  solution  of  boric  acid,  kept  at  a  tenqKrature  of 
llO*^  to  llfi^  F,  in  the  snpjily  tank  and  allowed  to  issue  from  this  dn:»p 
by  drop.  The  stipfjy  tank  should  be  bung  only  high  euongli  to  make 
the  sobition  How. 

The  Eetaiued  Catheter. — One  of  ibe  most  valuable  ways  of  providing 
drainage  for  the  bladder,  iHith  Ix^fore  and  after  o[H«rmit»n,  is  hy  the 
retainini  catheter  (indwelling  catheter,  catheter  tied  in,  catheter  a 
(If  turn  re). 

The  indwelling,  or  retained,  eatlieirr  or  sound  h  employed  either 
for  dilatation  or  for  drainage.  For  the  former  pur|>os^»,  filiform 
iKmgies  are  tiefl  into  the  urethra;  for  the  latter  pnr[K>sc,  silk  or  rub- 
Wr  eatheters  are  employecL  No  mefal  irtslrumrnis  should  he  (ird 
into  the  urethra,  for  fear  of  causing  severe  ulceration  of  the  walls  of 
the  can  ah 

Antisepsis, — Before  introducing  tbe  retained  catheter,  the  anterior 
urethra  should  be  thoroughly  irrigated  with  a  1:4,000  solution  of  pe^ 
numganate  of  jwtash,  and  the  glaus  penis  scrupulously  cleansed  with 
soap  and  water  and  bichlorid. 
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The  icchnic  of  the  retained  catheter  has  been  minutely  explained  by 
Guyon.^    His  rules  may  be  summed  up  as  follows: 

1.  The  instrument  employed  should  be  large  enough  to  permit  a 
free  outflow  of  urine,  and  small  enough  not  to  make  any  pressure  along 
the  canal.  Its  eye  must  be  near  the  end.  Metal  and 
olivary  inetruments  are  useless.  The  simple  rubber 
catheter  or  woven  catheter  should  be  employed. 

2.  The  instrument  must  be  introduced  only  so  far 
as  to  have  its  eye  just  within  the  bladder.  When  the 
catheter  is  properly  placed  the  urine  flows  continuously 
from  it,  drop  by  drop.  When  the  retained  catheter 
proves  irritating  this  is  usually  because  it  has  been  in- 
troduced too  far  or  not  far  enough,  and  is  not  draining 
the  bladder  properly. 

3.  The  method  of  fixation  is  described  below. 

4.  While  the  catheter  is  to  remain  in  place  the 
penis  should  be  laid  up  over  the  groin,  to  prevent  ulcer- 
ation at  the  peno-scrotal  angle. 

5.  Cleanliness  is  insured  by  using  a  clean  catheter 
in  the  first  place,  by  changing  the  catheter  and  cleans- 
ing it  and  the  urethra  every  few  days,  by  using  daily 
irrigations  of  the  bladder,  by  wrapping  the  penis  in  a 
wet  dressing  of  bichlorid  (1:  10,000),  and  by  using  an 
aseptic  urinal.  An  ordinary  glass  bed  urinal  will  suf- 
fice. A  rubber  tube  is  led  into  it  from  the  catheter,  and 
a  little  (1:40)  carbolic  solution  kept  in  the  vessel. 
The  urinal  is  to  be  scoured  and  boiled  daily. 

When  the  retained  catheter  acts  efficiently  it  re- 
duces urinary  fever  and  septicemia.  When  it  acts  in- 
efficiently it  produces  them.  Inefficient  action  may  be 
due  to  plugging  of  the  catheter  by  pus  or  blood,  or  to 
an  idiosyncrasy  of  the  patient. 

Fixation — The  female  urethra  is  so  short  that  an 
indwelling  catheter  in  it  must  be  of  the  self-retaining 
type  (Fig.  149).  Self-retaining  catheters  are  of  no 
value  in  the  male  urethra.  In  the  female,  the  catheter 
is  held  in  place  by  tying  a  number  of  silk  strings  to  it 
as  it  issues  from  the  vulva  and  fixing  these  to  the  pubic 
hairs  in  front,  and  by  means  of  adhesive  strapping  to 
the  lateral  gluteal  creases  behind. 

Fixation  in  the  male  varies  according  to  the  instru- 
ment  used.      Fixation   of   a   filiform   may   be   accom- 


s 
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Fig.  149. — Pezzer 
Self-retainino 
Catheter. 


»  "Leyons  cliniques,"  1897,  iii,  328. 
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Fio.  150. — FiLirrtRM  li«>uciii:  Tied  In. 


plislied  by  tjiiig  a  silk  suture  about  it  as  it  issues  from  the  meatus 
tying  the  ends  of  this  suture  together  at  a  point  alx)ut  1  cm.  distant 

from  the  bougie,  and  then  run- 
ning the  ends  abf>ut  the  coronary 
suteus  and  tying  them  above  (Fig, 
150).  A  catheter  is,  however,  too 
heavy  to  be  held  by  thi;^  method, 
It  may  best  be  retained 
by  the  dressing  devised 
by  Dr,  Sindair. 
Two  pieces  of  adhesive  plaster 
are  cut  into  small  rectaiigle«,  of 
whitdi  the  long  dimneter  will  just  surround  the  catheter,  and  the  short 
diameter  is  about  1  cm.  From  the  long  edge  of  this  rectangle  two  strips 
extend  for  about  10  cm,  and  are 
infolded  so  that  they  will  not 
stick*  The  resultant  product  re- 
sembles a  pair  of  trousers.  The 
rectangles  are  affixed  about  the 
catheter  close  to  the  meatus,  so 
that  the  "  tronser  legs '"  extend 
over  the  lK)dy  of  the  penis  at  four 
equal  angles.  The  nhaft  of  the 
organ  is  then  surrounded  without 
compression  by  a  band  of  adhe- 
sive plaster  aljout  2  cm.  in  width, 
the  legs  of  the  catheter  bands 
pulled  down  over  this  (Fig.  151) 
and  fixed  by  means  of  another 
strip  of  adhesive  plaster.  Before 
this  is  made  adherent,  each  of  the 
legs  is  pulled  taut.  Brief  com- 
pression then  fixes  the  outer  band 
of  adhesive  plaster  over  these. 
The  solidity  of  the  fixation  is  in- 
sured  by  wrapping  a  silk  string 
three  or  four  times  alwut  the  ad- 
hesive plaster  on  the  catheter  and 
tying  it  tightly, 

Poeition  of  the   Penis If    a 

silk   catheter    is   used,    the   penis 
must   lie   over    the   groin ;   other- 
wise ulceration  at  the  peno-scrotal  angle  will  result.    If  a  rublier  catbe^ 
ter  is  used,  no  attention  need  be  paid  to  this  detail^  but  the  end  of  the 
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catheter  may  he  permitted  to  drop  into  a  urinal  situated  between  the 
patient's  thighs.  This  urinal  should  be  sterilized,  and  catheter  and 
urinal  surrounded  by  the  folds  of  a  sterile  towel. 

Requisites  for  Success. — In  order  that  the  catheter  shall  work  prop- 
erly, it  is  necessary  that  it  should  fit  loosely  but  snugly  in  the  urethra 
(about  size  17  French)  ;  that  its  tip  should  remain  in  the  bladder;  and 
that  it  should  l)e  changed  every  three  to  six  days,  according  to  the  irri- 
tation it  excites.  While  the  catheter  is  in  place,  the  bladder  should  be 
irrigated  at  least  once  a  day,  and  \vhen  it  is  changed  the  anterior  ure- 
thra should  be  thoroughly  flushed  with  permanganate  solution. 

The  catheter  always  excites  a  mild  urethritis,  and  sometimes  great 
protestations  of  pain  from  the  patient;  but  if  the  urine  drips  from  it 
regularly,  it  is  well  to  quiet  the  patient  for  the  first  twenty-four  hours 
by  assurances  and  narcotics,  after  which  his  objections  will  usually 
cease;  but  if  the  bladder  persistently  ex|)els  the  catheter,  or  if  the  patient 
protests  too  loudly,  or  if  fever  results,  it  cannot  be  employed. 
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SURGICAL   ANATOMY 

rose  Anatomy* — Although  faniiliarity  wifh  the  minute  amt- 
omv  uf  the  kidiiev  is  an  et^Ht^nHul  part  in  the  eqiupment  of  every 
practitioner,  lie  ho  physieian  or  surgeon,  it  i^  quite  impracticable 
to  enter  upon  thiy  intrieate  Buhjeet  here.  A  brief  survey  of  (he 
gross  anatouiy  of  the  organ  must  suffice.  The  rest  we  leave  to  the 
histologist. 

The  kidney  is  oviudal  in  shape,  flatteneil  aiitero-posteriorlyt  ami 
with  a  deep  u<tteh,  the  hihtm.  in  its  inner  horder.  The  renal  ve-sdek  and 
nerves  enter  the  organ  through  the  hihun,  t!ie  vein  lying  in  front  of  tbe 
artery,  while  tehiiid  these  is  the  eouieal  pelrii^,^  terminating  below  iu 
the  ureter.  The  mfUifi  of  the  kidney  is  the  irregular  cavity  of  which  th 
liilnm  is  the  orifice. 

The  normal  kidney  is  11  em.  long,  (>  em.  wide,  and  4  cm.  thick.  It 
weighs  from  125  to  200  grani;^. 

The  kidney  is  elowely  surrounded  by  a  fibrous  capsule  sending  fine 
processes  between  the  secreting  tubules.  A  thin,  irregular  layer  of  uu- 
Strijx^d  uiusele  lies  Iw^ween  the  ea])8ide  and  the  kidney.  When  the 
organ  is  healthy  its  capsule  may  be  stripped  from  it,  but  inflauunatiou 
causes  the  capsule  to  l>eeome  adherent 

A  vertical  seetiiui  thmugh  the  kidney  (Fig,  152)  shows  its  secreting 
structure  to  consist  of  two  parts:  an  outer  (cortical)  portion  and  aa 
inner  (medullary)  portion,  the  latter  made  up  of  rounded  cones  (pyra- 
mids) whose  a]n'ccs  (paj)ilhv,  mauimilhi^)  prHJwt  into  the  sinus  of  tlie 
kidney;  while  between  the  medullary  pyramids  the  lighter-colorod  ror- 
tical  portion  of  the  organ  also  abuts  on  the  sinus* 

The  Benal  Arteries. — The  renaf  artenesi  ai-e  given  off  one  from  each 
side  uf  tlie  alMloruiual  aorta,  and  prweed  directly  outward  to  the  kidncv, 
lying  l>ehind  the  veins  (the  right  renal  artery  runs  behind  the  inferior 
vena  cava).    As  the  artery  enters  the  hilum  of  the  kidney  it  divides  into 

'  Although,  strictly  epoakiiig,  the  pelvis  is  the  dilated  upper  extremity  of  the  ijrHer* 
it  is  customary  and  convenient  to  speak  of  the  renal  pelviij  rather  thaa  the  ureteral 
pelvis, 
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several  braiirlios,  wliirli  vnU^r  tlip  rortif^nl  .snl»?^tiiiu'r  nm]  arn  tlionec*  dis- 
Irilmk'tl  llimii^^liniih  flie  orgiin.  Tlit*  artininl  NU|iply  <»f  the  kidnoy  is 
{wH'tiliar  ill  tliat  ihc  vesiispk  du  not  atia8toiiio8t\  The  small  vessels  siih- 
divide  frum  the  main  branches  tliat  enter  lx_'tw*H'n  the  pyramids  and  in 
front  of  the  i>elvi8. 

lljrtl  has  ^hown  that  the  arterial  system  is  divisible  inti)  two  parts: 
a  more  important  anterior  system,  siipidie<l  hy  the  main  branehes  of  the 
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renal  artery,  and  a  posterior 
system,  snpplietl  usnally  by  a 
single  branch,  the  re t ropy c- 
litie,  tliat  passes  around  above 
the    pelvis,    and,    running       *^X 

do^vii  npon  the  posterior  sur-  \     ,  -3^ ,    ^ 

face  of  this,  sends  branches 
into  the  pjsterior  part  of  the^ 
kidney.  Ex(*e])tionalIy,  the 
retropyelitie  artery  passes  l>e* 
low  the  j)elvis.  The  terminal 
distribntion  of  the  anterior 
and  posterior  !>rimchcs  of  the 
renal  artery  is  neither  defi- 
nite nor  fixed,  but,  geJierally 
speaking,  the  anterir^r 
branehes  supply  a  little  more  6'  ^/  '{g^jf 
than  the  anterior  half  of  the 
organ.  Therefore,  ii^  order  to 
incise  as  few  arterial  braiich- 
es  as  ])ossible,  the  kidney 
should  K?  openeil  in  a  vertiral 
line  alxjnt  0.5  em.  back  of  the 
median  jilaii*^  of  the  organ. 

Veins,  Nerves,  Lymphatics. 
— The  rennl  ireins  aa^onipany 
the  arteries,  lying  In  front  of 
them,  and  empty  into  the  in- 
ferior cava.    On  the  Ird't  side, 

\\iv  s|X'rimUie,  inferior  |*hrenie,  and  siipnin^iial  veins  are  tribntaries  of 
the  renal. 

The  iiervrs  of  tlie  kidney  are  derived  llu'ouLdi  llie  renal  ]ilexns  from 
the  solar  plexus,  tlie  senulunar  gunglioii,  and  the  lessiT  anrl  smallest 
splanchnic  nervt»s.  The  sjM^rnnitic  j>lexus  is  <lerived  from  the  renal 
plexus. 

The  /i/^i/j/tdiic^  accompany  the  bhx>d-ve8sels  anil  em]>ty  into  the  lum- 
bar glands. 
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Fio.  152. — FuoNTAL  BEtrrtoN  tiirouqh  the  Kid- 
ney, l^Ei.viH,  AND  CVLRMCft  (Ilptilo).  A^  brunrli 
of  the  Tenid  arU^n  ;  f^  unc^tcr;  C,  calyx;  1,  cor- 
tex r  2*,  ifKHhilln;  2'^  botirnliiry  »oTiv;  1,  fut  uf 
fiintiH  of  kidney;  5^  arterial  braiickea. 


OPERATIONS   UPON  THE   KiDNEY 

Position. —  The  kiilncv.s  V\o  on  piu*h  siilv  «>f  llif  H]i\iu*  in  tlio  upper 
Innibar  r*Tii<»iu  lirliiiul  I  Ik*  oltior  visrcrsi  ami  (Milside  of  the  ix>ritoucal 
cavity  (t'i^.  Ifi3).  Thi*y  n»si  on  tin*  (lia|iliragiti  and  the  pHoat*  uiai^uw 
airJ  qiitHlnitiifl  luinhornni  miiselcs  l)ctweuu  the  twrlfth  ch>rsal  and  the 

th  i  rd  1  uin  har  vertt^bne. 
Their  upper  extremities  lie 
nearer  to  eaeh  other  ihan 
the  h)Wor,  and  the  int^r 
nnl  Iwirdera  face  a  littlo 
downward  and  forward, 
the  outer  Inirders  npWHfd 
and  haekward.  The  right 
kidney  lies  rather  lower 
than  the  left  on  acvouiit 
of  the  position  of  the  liver 
ahove  it   (Fig,   154). 

The  average  normal 
variation  in  the  p<>8ititm 
of  the  kidneys  is  well  ex- 
pressed  by  Ilrewers  *  sia- 
tisties  obtained  in  the  di?- 
secting-rooni.  lie  foitud 
the  Tipper  end  of  the 
right  kidney  opjK)3ite  the 
eleventh  rib  in  7S  caa^ 
opiHisite  the  twelfth  rib 
in  02  eases,  and  lower  still 
in  9  eases.  The  upjwr 
en*l  of  the  left  kidney  was 
opposite  the  tenth  rib  in 
1  ease,  opp>site  the  elev- 
enth in  1 00  eases,  opp^sit^ 

Fm.  153. — Di  Aon  AM  Showing  Kklation  ni  riiK  Vi»cKRA  the  twelfth  in  43  CRSOS, 
T4>  Tit K  PAittKTHHif  PosTKRioR  View  (Trevi5d).  3,  8tom*  and  btdoW  the  rlbs  ill  (5 
acli;  L,  liver;  K,  kidney;  «p,  spleen;  R,  rectum.  v       •  i      i 

eases,  i  etit  must  l>e  w»rac 
in  mind  thnt  during  life  the  kirlneys  niovi*  up  and  down  with  every  res^ 
pirati^in,  unA  nrc  jjernliarlv  siistvptible  tu  d<Avnwar<l  displarenient. 

Fatty  and  Fascial  Envelope.^ — The  kidney^  surrounded  by  itd 
fibrous  capsule  iiiul  toppetl  by  the  adrtmal,  lies  eudiedded  in  a  nutss  of 
loose  eelluliir  tissue,  UMUiitly  eonlaining  a  eont^iderable  amount  of  fat, 
and  calculated  to  jxTinit  slight  ebanges  in  it.s  i?ize  and  position.  This 
fatty  envelojie  (|>erirenal  fat)  tpiire  tills  the  hollow  of  the  loin,  and  is 

«  Med,  Nem,  1S07,  bcxi,  129, 
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lirr*niiiili'*i  iiBil  Im'M  ill  pliico  by  a  ili^tiiirt  fiisriii,  Tliis  fjisi-iu  \m^  Ihhjh 
fstiKlied  Ijv  Ziirkerkaiull,  tierota,  and  (ihiuli'uaj  uthI  (nisst'tJ  It  rnin- 
pletely  snrrtmncls  rhr  kitln('\%  Ific  .siijiraronal  cajisnle,  miA  Hie  |K'rirpiial 
fat.  Ill  front  it  IJc^iuls  with  tho  sut»jK?ritniieal  fascia,  internally  it  ad- 
he  res  to  tile  vrrtehral  coin  inn,  anc|  alKivo  to  tljc  diajdira^in.  It  si^iids  a 
few  filK'rrt  til  llif  a|Mmeurosit4  nf  the  (|uadratU8  Inniborinn  whirh  lies 
ininiediatrly  Inliind  it.  It  thiLs  furuis  a  distiiu-t  J^ae  firmly  anehored  to 
the  diaphragm  and  the  spine.      It  ij^  everywhere  elosetl,  except  ut  its 
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FiQ,  154. — SttuatioXj  l>mEcTlo^%  Foum,  A?tfi>  flELATii^N'a  (JF  THE  KiDNKYS  (Sappev),     t,  1, 
the  two  kidneys* ;  2»  2,  llbrotis  capsiilr:  3,  y>elvis;  4,  urptcr;  5,  rcna]  artorj';  0*  renal  vein; 
I         7,  miprareiiid  caiisuk-;  8,  the  liver  lifted  up;  0,  gall-bladilcr;  1*2;  spleen;  14,  nbduminol 
mtrta'.  K-J,  inferior  vena  cava;  10,  left  Mjxjnualic  artery  and  vfin. 

lower  extremity,  where  tlie  ihist(^rit»r  layer  tliins  out  and  sends  only  a 
few  fibers  across  to  the  subperitoneal  fai^ia.  (Were  it  m>t  for  tbis 
biatiiH  floating  kidne»y  wonbl  }>e  impoH.sible.)  TWow  and  Iteliind  this 
fascial  envelope  lies  another  mass  of  fat,  praetir'ally  emitiniions  with  tbe 
perirenal  faL  but  distiniiiiislied  as  the  jMimrrrifd  fat, 

Kelatious.  —  Bebiad,  tlie  kidney  is  in  relation  witli  the  diaplira^m 
and  tlie  jTis<ms  and  qnadratns  muscles.     The  last  dorsal  nerve  runs  trail'-' 

*  Gutpn*s  Anmdes,  1898,  xvx,  113. 
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vtTj^ely  Umwwo  tin*  iinirtdt'S  aii*l  tfii"  p'rirriml  fiisoiii,  unrl  tlie  pleura 
iismilly  (icsrunils  1>c'!\veeii  the  riks  and  tliL-  ilinphniiriH  low  t^mmgli  to 
t'uver  I  lie  ii|ijK*r  tliinl  nf  \hv  urgtin. 

Ill  fnmt  of  tlie  ri^lit  kidney  lie  tlio  ibin<leinmi  mul  the  asei^THling 
eoloiL  A  inhl  of  perttoiunuii  se|uiriites  kidney  and  liver  ahove  the  e^Joii, 
whilf^  luwc  r  dnwii  a  jKiritrmeal  fold  separates  colon  ami  duodenum. 

Tlie  left  kiflney  is  eros^ed  by  the  tail  of  the  panereas  nm]  lower  down 
hy  the  deseeiiflin/i^  cohjii^  wliilc  its  iipjier  portkni  Is  separated  from  tlio 
stomach  hy  the  lesser  sac  of  peritonexnii. 

The  upper  extremity  of  eac^h  kidney  is  ea])]M:'d  hy  I  ho  adrenal,  la 
fetal  life  thia  in  elusely  adherent  to  the  kidney  and  almost  ennipletHv 
envelop.s  it,  hut  after  birth  the  adherence  l>ect»nie6  sli^ijht. 

The  Pelvis  of  the  Kidney, — Tlie  pdvis  liclon/^js  anatomiealiy 
to  the  m-eter,  of  whieii  it  is  the  dilated  iipjjer  extremity,  hut  surgic-ally 
to  the  kidney,  of  whose  st*cretion  it  is  the  reservoir  and  in  whose  mt- 
gieal  fliseases  it  jiarliei pates. 

At  tlie  Inises  of  the  n^nal  pyramids  the  epithelium  of  the  uriuiforous 
tuhules  joins  witli  the  fihrous  eovering  of  the  cortex,  the  one  to  form  the 
inner,  tlie  other  t!ie  outer,  eoat  of  a  tulx^  surrounding  one  or  more  p«pil* 
he,  and  called  a  ralir  (infimdilmlimi).  The  ealiees  unite  to  form  th^ 
jTcIvis,  an  irregularly  funnel-sliapejl  jmiiicL  which  protnnles  from  ibe 
linver  anc[  Itaek  part  of  tlte  hihim^  whence  it  runs  downward,  narrowing; 
ra]»idly  to  become  the  ureter  pn>per  at  u  level  w  itb  the  low^er  end  of  tk 
kidney. 

The  HtrnctniX!  of  the  pelvis  rest^inhk's  that  of  the  ureter  (p.  400), 

The  radiographs,  Fig.  10t>  and  Plate  VI,  illustrate  the  great 
diversity  in  shajie  and  size  of  tlic  norma!  kidney  pelvis.  Generally 
ep^aking,  the  pelvis  splits  up  into  two  main  caHees;  the  np|ier  one  long 
and  thin,  extending  obliquely  upward  to  the  top  of  the  kidney,  the  lower 
one  shorter  an*l  thicker,  extending  transversely.  Kaeh  of  tliese  sub- 
divides into  several  see*uidarv  ealiees,  as  the  illustrations  show,  Mani- 
fcstlvj  therefore,  when  the  kidney  is  incised  for  the  pnrjx)se  of  reaching 
t!ie  pcdvis,  it  is  w^iser,  other  things  licing  eipial,  to  make  the  incision 
in  the  lower  pole,  htjtli  because  the  lower  calix  is  broader  and  nioro 
readily  accessible,  and  also  Iwcanse  it  is  usually  large  enough  to  admit 
the  finger,  wliich  the  upper  calix  may  not  be. 

Eelations  of  the  Vessels  to  the  Kidney  Pelvis. — The  main 
renal  vessels  lie  in  front  of  the  kidney  j^elvis  and  extend  fnnn  the  kidney 
in  a  direction  upward  ami  inward,  while  the  pelvis,  which  lies  liehind, 
drops  almost  directly  downward.  The  oidy  vessel  of  importance  lying 
iR'hind  the  ik^IvIs  is  the  retropyelitie  artery,  whieh*  as  stated  alrj\X', 
supplies  the  posterior  jiortion  of  the  kidney. 

Inasumcb  as  there  are  no  internal  anastonios^^s  in  the  rt:*nal  arttriea, 
division  uf  this  artery  may  occasion  necrosis  of  almost  half  the  kidney. 
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It  is,  therefore,  important  to  Ix)  on  the  lookout  for  it  whenever  the  pel- 
vis is  incised ;  but  happily  it  usually  skirts  the  upper  edge  of  the  pelvis 
within  the  hilum  of  the  kidney,  so  that,  ordinarily  speaking,  it  is 
not  seen. 

PREPARATION    FOR   OPERATION 

The  preparations  for  operation  upon  the  kidney  are,  generally 
speaking,  those  for  any  major,  general  operation.  The  patient's  general 
condition  should  be  in  the  best  possible  state,  and  the  diagnosis  of  the 
state  of  the  renal  function,  of  the  pathological  condition  of  the  kidneys 
and  of  the  condition  of  the  other  vital  organs,  should  be  most  carefully 
studied. 

The  study  of  the  renal  function  should  be  made  along  the  lines  al- 
ready laid  down,  and  it  is  excellent  rule  to  perform  radiography,  ure- 
teral catheterism,  and  study  of  the  renal  function  upon  every  patient 
whose  kidney  is  to  undergo  oi)eration.  Under  certain  circumstances 
any  or  all  of  these  tests  may  have  to  be  omitted,  but  one  can  never  tell 
beforehand  which  is  the  case  that  may  absolutely  require  every  diag- 
nostic test.  The  recent  confession  of  a  noted  surgeon  that,  in  his  second 
series  of  100  operations  upon  the  kidney,  he  was  mistaken  in  his  diag- 
nosis quite  as  many  times  as  in  the  first  100  cases,  is  but  an  expression 
of  the  great  uncertainty  of  renal  surgery,  which  uncertainty  can  only 
be  lessened  by  familiarity  with  and  constant  application  of  every  device 
for  accurate  diagnosis  before  the  patient  comes  to  the  operating  table. 
(See  Chapter  LXXIX.) 
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Position  of  the  Patient. — For  such  minor  operations  as  drain- 
age of  perirenal  accunmlations  of  pus  and  urine,  or  nephropexy,  the 
patient  may  lie  uiK)n  the  abdomen,  since  the  operation  may  be  performed 
through  a  vertical  dorsal  incision,  but  the  only  advantage  of  this  posi- 
tion is  that  it  saves  a  little  time  if  both  kidneys  are  to  be  operated  upon. 
The  almost  universal  custom  is  to  place  the  patient  upon  one  side,  with 
the  hip  and  knee  of  the  under  leg  well  flexed  so  as  to  prevent  the  trunk 
from  tumbling  over,  and  the  knee  and  hip  of  the  upper  leg  extended, 
both  for  the  purpose  of  retaining  the  balance  and  for  the  purpose  of  still 
further  increasing  the  size  of  the  lumbar  recess.  To  increase  the  size  of 
this  space  still  further,  and  to  push  the  kidney  upward  and  make  it 
more  accessible  in  the  loin,  it  is  necessary  to  place  some  form  of  pillow 
or  lK)lster  underneath  the  opposite  loin  of  the  ])atient.  A  large  sand 
bag  or  pillow  will  serve  this  jiurpose;  the  Edebohls  kidney  bag  serves 
l)etter;  and  the  apj)liancos  for  this  purpose  fitted  to  all  modern  operating 
tables  serve  best  of  all,  since  these  appliances  may  be  raised,  or  Ipw^red 


Fici,  t5G, — Patient  as  in  Fia.  155»  but  Klevatko  by  "Kiuney  HniMJii  N.i,    (m,     ii*r 

ribs  are  drawn  away  froiu  tlie  Uiao  crest.     Tbe  spac^e  betweeu  ia  widened  by  the  iuurrvd 
included  in  tlie  Q. 
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and  the  patient,  placed  upon  the  flat  table,  may  be  raised  into  proper 
position  during  the  operation,  and  dropped  back  upon  the  table  again 
when  the  muscles  are  to  be  sutured.  The  elevation  should  be  such  as  to 
put  the  upper  loin  upon  the  stretch,  but  not  really  to  lift  the  weight  of 
the  patient's  body  from  the  hip  and  shoulder  resting  on  the  table.  The 
arms  should  be  disposed  in  front  of  the  patient. 

The  IncisioiL — Three  incisions  are  in  favor.  In  the  order  of  im- 
portance they  are : 

The  oblique  incision. 
The  transverse  incision. 
The  vertical  incision. 

The  Obliqne  Incision. — The  surgeon,  standing  behind  the  patient,  de- 
termines the  position  of  (1)  the  tip  of  the  last  palpable  rib  (which  may 
be  the  eleventh  or  the  twelfth) ;  (2)  the  outer  edge  of  the  mass  of  spinal 
muscles;  and  (3)  the  upper  border  of  the  iliac  crest.  The  incision  is 
begun  one  finger's  breadth  below  and  two  fingers'  breadths  behind  the 
tip  of  the  rib  and  carried  obliquely  down  and  forward  to  pass  one  or 
two  fingers'  breadths  above  the  upper  edge  of  the  iliac  crest,  from  which 
it  can  be  carried  still  farther  down  and  forward  parallel  with  that  crest, 
if  necessary.  The  incision 
should  always  be  long  enough 
to  admit  the  whole  hand. 
It  may  be  curved  slightly 
downward,  though  this  is  no 
great  advantage. 

The  reason  for  begin- 
ning the  incision  below  the 
last  rib  is  that  the  twelfth 
rib  may  be  rudimentary,  in 
which  case  the  pleura,  which 
often  descends  below  the 
level  of  the  eleventh  rib, 
might  be  wounded  if  the  in- 
cision were  made  upon  that 
bone.  The  reason  for  begin- 
ning the  incision  well  be- 
hind the  tip  of  the  rib  is  to  avoid  the  last  dorsal  nerve,  which  issues 
out  of  the  abdominal  cavity  at  a  point  about  level  with  the  tip  of  the 
rib  (Fig.  157). 

Actually,  the  incision  l)egins  close  to  the  mass  of  spinal  muscle. 
After  incising  the  superficial  tissues,  the  external  oblique  is  reached; 
and  if  an  easy  o])erati()n  is  anticipated,  this  nnisole  may  lie  thrown  for- 
ward and  the  dissection  continued  between  it  and  the  spinal  muscles  in 
Petit's  triangle.    The  next  plane  reached  is  that  of  the  internal  oblique 


Fig.  157.  —  The  Oblique  ''Kidney"  Incision.  1, 
co8to-mu8CuIar  angle;  2,  quadratus  and  Hpinal 
muscles;  3,  iliac  crest;  4,  last  dorsal  nerve;  5,  ilio- 
hypogastric nerve;  X,  XI,  XII,  ribs. 
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ami  iraiLs versa! is.     If  the  kicJiH-y  in  kiiMWii  in  Im'  very  loose,  thcsi^  iiisii 
eles  need  not  be  divided^  but  may  be  be  pa  rated  on  a  jilane  parallel  with 
their  til>ers. 

This  Mnisele-splining  oix^ration  gives,  however,  a  very  restriete<i 
tieldj  and  in  tlio  great  liiajurity  of  instaixees  it  in  neecf^sary  to  divide  all 
the  alMloiiHiial  nmseles  iii  line  with  the  external  incision.  If  the  di\'ision 
is  made  snftieiently  far  baek,  the  twelfth  dorsal  nerve  is  nc»t  st^eu;  if 
tile  ineinion  i.s  Hiiffieiently  oblique  and  high  above  the  iliae  cre.stj  the  ili»> 
ingiiinal  and  iliohyjKjgarttrie  nerves  are  either  not  seen  at  all,  or  are 
seen  to  run  parallel  with  tlie  ineision  and  below  it  INone  of  these  nerval 
tihindd  \)v  divicled. 

After  dividing  the  fascia  of  the  transversal  is,  a  njas8  of  retro]ieri- 
toneal  fat  ajipears  in  the  incision*  Tliis  is  ]vtished  down  and  blunt 
dLssection  made  iu  a  liaekward  and  npward  dirw*ti<nL  This  brings  the 
perirenal  fat  into  tlie  Wf^nnd^  .surronmled  by  its  fibrous  capsule.  Since 
this  tibrnns  eapstde  eloe^ely  resend^les  the  |ieritoneinu,  the  inex[K*rieDee<i 
anrgcon  will  do  well  to  thrust  his  hand  into  the  ineisioo  along  the  nius* 
eles  of  tlie  hack,  and  then,  palpating  forward  against  his  other  hand  cm 
the  anterior  abdominal  wall,  he  will  fee!  the  ki<lney,  and,  feeling  this, 
will  be  sure  that  tlje  tissne  in  i}nestion  is  the  fascial  eapsnle  of  that 
organ.  This  fascial  capsule  is  drawn  into  the  wound  by  a  clamp, 
divided  with  scissors,  and  split  longitudinally  by  the  tingLTs, 

If  the  ki<biey  is  quite  loose,  it  may  l>e  drawn  into  the  ^vound  by 
catching  the  fjcrirenal  fat  which  now  hnlges?  out,  and  drawing  it  out, 
bfith  in  front  and  W'lund,  with  retractors,  while  the  fingers  strip  it  from 
the  surface  of  the  kidney;  but  if  the  kidney  is  adherent,  this  proix?dure 
IS  of  no  avail.  The  hand  must  be  plunged  into  the  loin  and  bliml, 
blunt  dissection  made  with  the  fingers,  lK>th  in  front  and  behind  the 
kidney. 

The  first  object  sought  is  to  (dear  away  the  np{>er  pole  of  the  kidney* 
With  the  fingers  close  to  tlie  organ,  adhesions  are  l)r«»ken  up  and  tlie 
jM'ri renal  fat  pushed  aside  until  the  upjKn*  pnlo  is  reached ;  then  the 
fingers  are  swept  annmd  this,  both  l^ehind  and  before,  until  it  is  quite 
free.  The  n]i|K}r  pole  is  I  lien  released  and  the  lower  pole  ranch  more 
readily  frcH?d  in  like  manner. 

An  attempt  is  then  made  to  draw  the  kidney  up  into  the  wound, 
either  by  tractirm  u[Mm  the  ]x*ri renal  fat  and  capsule,  or  by  traction 
njjon  the  kidney  itself.  If  the  numeuver  is  dilfieult,  it  may  often  be 
faeilitated  by  turning  the  kidney  backward,  inspecting  its  anterior  snr- 
face,  and  earefnlly  ineising  adhesions  that  bind  it  to  the  surrounding 
tissues,  pushing  tfiese  away  autl  so  advancing,  little  by  little,  until  tl»e 
hilum  is  reached.  The  same  ]irocedure  is  then  employed  for  the  j*o»- 
teriftr  surface  of  the  kidney,  and  for  its  extremities  as  well.  Finally, 
when  all  adhesions?  have  been  freed^  the  kidney  readily  pops  out  of  the 
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wound,  unless  bound  down  by  considerable  inflammation  about  its 
biluni. 

The  chief  difficulty  in  these  manipulations  is  due  to  the  insufficient 
size  of  the  wound.  If  the  surgeon  finds  he  cannot  move  about  freely, 
he  may  now  enlarge  the  wound  upward  to  reach  the  last  rib,  if  he  takes 
the  simple  precaution  of  stripping  back  all  the  tissues  below  the  mus- 
cular layers  before  incising  these.  But  a  much  greater  space  can  be 
obtained  by  enlarging  the  lower  end  of  the  incision;  and  although  it 
seems  contradictory  to  enlarge  the  incision  downward  for  the  purpose 
of  reaching  an  organ  which  lies  above  the  upi^er  end  of  the  incision,  this 
maneuver,  nevertheless,  achieves  its  purpose. 

The  Transverse  Incision. — This  incision  is  employed  either  alone  or 
as  an  addition  to  the  oblique  incision,  for  the  purpose  of  getting  at 
densely  adherent  or  unusually  large  kidneys.  The  incision  is  carried 
parallel  to  the  last  rib,  and  a  finger's  breadth  below  it  from  the  edge  of 
the  lumbar  muscles  nearly  to  the  external  edge  of  the  rectus.  The  in- 
cision is  carried  down  to  the  peritoneum,  which  is  dissected  forward 
until  the  kidney  is  disclosed  lying  in  its  fascial  envelope.  This  is 
opened,  and  the  kidney  freed  as  above  described. 

The  Vertical  Incision. — The  vertical  incision,  running  directly  down- 
ward from  the  twelfth  rib  to  the  iliac  crest,  gives  a  field  too  restricted 
for  most  operations.  It  may  be  employed,  however,  for  nej)hropexy,  and 
has  the  advantage  of  sparing  the  lateral  and  anterior  abdominal  walls. 

Variations  in  the  Operation. — Many  other  types  of  incision 
have  been  suggested,  but  the  three  mentioned  above  are  the  only  ones 
currently  employed. 

The  oblique  incision  may  be  extended  downward,  for  extraperitoneal 
exploration  of  the  ureter,  as  far  as  the  brim  of  the  pelvis.  If  intra- 
peritoneal complications  are  suspected,  the  jx^ritoneum  may  be  deliber- 
ately incised  and  the  gall-bladder,  the  intestines,  or  even  the  appendix, 
insi3ected,  while  the  hand  may  be  nm  across  for  intra j)eritoneal  palpa- 
tion of  the  opposite  kidney — a  procedure,  by  the  way,  which  very  rarely 
discloses  anything  worth  knowing.  That  the  op|X)site  kidney  seems 
sound  on  palpation  is  no  evidence  that  it  has  any  appreciable  functional 
capacity. 

Accidents  in  the  Operation. — The  peritoneum  may  be  torn, 
but  this  is  an  unimportant  accident,  even  if  it  cannot  be  adequately 
sutured.  If  the  kidney  or  the  jxirirenal  tissues  are  infected,  peritonitis 
may  be  prevented  by  adequate  drainage. 

Injury  to  ihe  pleura  is  prevented  as  described  above.  Its  occurrence 
is  characterized  by  the  whistle  of  the  air  drawn  in  at  inspiration  and 
the  bubbles  that  appear  in  the  wound  at  expiration.  The  tissues  should 
l)e  (juickly  clam|x?d  and  the  rent  closed  by  sutures,  turning  in  the  sur- 
rounding fascia, 
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A  iiioro  coHiinnu  eoniplioatioti  of  tlio  o|u^ratiyii  is  partial  rupfttre  of 
the  kidftf'i/  diiriiig  tlie  efforts  at  separating  it  from  tlie  siirrounfling  tis- 
sue. This  accideut  is  discniased  under  the  liead  of  sulK-apsular  ne- 
phrejctoiiiv, 

TRANSPERITONEAL   OPERATION    UPON    THE    KIDNEY 

Premeditated  ojjeuiiig  of  the  perioeul  cavity  f<ir  operation  uix)ii  llie 
kidney  is  very  rarely  done.  A  surgeon  may  ojx^rat^  U|x)n  an  obscure 
abdominal  masg  and  find,  after  he  lia.s  entered  the  |x*ritoncal  cavity,  tkt 
it  is  a  liydroiiephrusi^  or  a  pyouej)lirortis;  and  in  tliia  event  it  may  be 
wiser  to  stitch  the  sac  to  the  anterior  f)eritoneal  wall,  and  then  to  opm 
it  transjK'Titoneally,  or  it  nuiy  be  preferable  t*)  close  up  the  anterior  in- 
ciision  and  tt*  aNack  tlie  sae  throiigh  the  loin. 

Transperitoneal  nephreetomy  ih  appropriate  only  to  extremely  lai^ 
growths.  I  have  twice  [performed  it  for  renn)val  of  Wilms's  tumor  of 
the  kidney.  The  best  iurision  is  a  vertical  one  at  the  ooter  border  of 
the  rectus,  which  niay  be  enlarged  by  a  transverse  incision  ruimiiig 
to  the  loin.  If  there  is  any  danger  of  infection  of  the  peritoneal  cavitv, 
the  class ieal  advice  is  to  inake  an  incision  in  the  posterior  layer  ai  the 
|)eritonenm,  external  to  the  coh>n  and  comparable  in  size  to  the  incision 
in  the  anterior  layer  of  the  perit<»nenni,  to  sot n re  these  two  layers  to- 
gether, and  then  to  procmMl  with  the  operation,  wliieh  is  tlius  rc^ndered 
extraperitoneal.  In  practice,  such  a  procednre  is  rarely  eniployecL  If 
there  is  danger  from  infection,  it  is  better  to  close  the  |K*ritonea]  in- 
cision, and  then  t<*  |)riKi.rd  liy  the  lumbar  route;  if  not,  there  is  no  need 
of  w^alling  off  tiie  peritoneum. 
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OPERATIONS   UPON    THE   KHDNEY    (Continued) 


NEPHROTOMY 

The  Operation. — The  kidney  is  laid  bare  through  the  oblique 
lumbar  incision  in  the  manner  described  above.  The  vascular  pedicle 
is  then  compressed/  If  the  kidney  has  been  well  freed,  it  is  usually 
easy  to  perform  this  compression  betv«reen  the 
tv«ro  hands  of  an  assistant,  who  feels  the  renal 
artery  and  makes  pressure  upon  it  by  passing 
his  hands  into  the  wound,  one  in  front  of  and 
one  behind  the  kidney.  If  enucleation  has  only 
been  partial,  and  the.  pedicle  is  not  well  freed, 
the  compression  must  be  made  either  by  the 
fingers  of  an  assistant,  who  presses  the  renal 
artery  against  the  psoas  muscle,  or  by  means 
of  a  long  intestinal  clamp  with  blades  pro- 
tected by  rubber  tubing.  In  placing  the 
clamp,  care  should  be  taken  to  avoid  the  ure- 
ter, and  for  this  reason  it  is  better,  if  possible, 
first  to  free  the  ureter  from  the  mass  of  the 
renal  pedicle  and  then  to  place  the  clamp.  The 
kidney  is  now  incised  according  to  the  indica- 
tions of  the  particular  case  in  question.  Other 
things  being  equal,  the  incision  should  always 
be  made  parallel  to  the  long  axis  of  the  kidney 
and  preferably  about  5  mm.  (^  inch)  pos- 
terior to  its  median  line,  since  this  is  the 
region  that  contains  least  blood-vessels.  Un- 
less there  is  some  special  indication  for  open- 
ing the  superior  calix,  the  best  incision  is  that       ^      ,.o     ^r 

1      .       1  1        All  ^^°-   ^^®- — Nephrotomy 

devised  by  Albarran :  Incision 


*  It  has  been  demonstrated  (cf.  Trans.  Am.  Ass^n  Gen.-Urin.  Surg.,  1909,  vol.  iv.)  that 
compression  of  the  renal  pedicle,  especially  by  instruments,  causes  anuria  which  may 
last  many  hours.     Hence  some  surgeons  prefer  never  to  compress  the  pedicle.  * 
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With  ii  pliinge  of  tliL'  lji>stmin'  to  tlit?  dt^pth  of  .'i  cm.,  tJte  surgeon  ine 
the  convex  bonier  of  the  kidney  5  inrn.  back  on  it«  jiosturior  surfai^e.  The 
incision  Fhoiihl  bci^iri  2Jy  cm.  above  tlie  junction  of  the  rnuMIe  Jiinl  inferior 
third  of  the  kidney,  and  h  prohniged  for  ao  equal  distance  l»elow  that 
point.  Sepamtion  of  tlie  wonnd  exirfaces  exhibits  the  seetion  of  Ihe  gray 
nnieous  tnendjiime  of  the  iofi^rior  ealix»  which  luiis  been  opened.  This 
opening  is  enlarged  willi  tlie  gci^pors  snfTiciently  to  adjnit  the  ijiigei  witli- 
out  tearing  tlie  kidney  tissue. 

The  finger  is  then  introdnced  into  tb<?  pelvis  of  the  kidney,  whence 
it  can  b?  juissod  well  np  into  the  sniM-rior  calyx  and  the  whole  interiur 
of  tbe  organ  ex}dor(nl,  etinnter-pn^ssure  Ix^ing  niatle  fit»m  without.  If 
there  is  question  of  the  jx^nneabilify  of  the  ureter  or  of  the  presence  of 
stone  in  thnt  (inet,  a  ureteral  catheter  is  |jasj^ed  down  into  tht*  hlatlder. 
This  eatlieter  most  ]mss  at  least  25  cm.  before  one  can  be  sure  that  it  has 
actually  entered  tlie  hiatlder. 

This  invention t ion  is  sntlieiont  to  diselose  stone  in  the  urinary  pas- 
sages, but  it  is  not  sntHeient  to  determine  ubsohitely  the  question  of  slight 
beginning  tuberculosis  of  the  kidney*  If  this  is  suspected,  but  the  pre- 
ofK^rative  dinguosis  has  not  h^n-u  absolnte,  the  kidney  may  l»e  split  from 
end  to  end  and  its  part^nchyma  carefully  examined  for  minute  tutier- 
cles,  while  the  exposed  surface  of  the  pelvis  is  searched  for  uleerations. 
If  donht  still  remains  as  to  any  jioint  of  the  diagnosis,  a  thin  sliver  of 
kidney  tissue  way  be  removed  from  the  facfe  of  the  incision,  or  from  the 
outer  surface  of  the  <n*gan. 

Suture  of  the  Kidney. — ^If  the  ki<lney  is  known  to  W*  uninfected, 
it  may  Im.'  sutnrcrl  without  drainage.  If  infection  is  known  to  exist,  or 
IS  feared,  it  should  l>e  sutured  around  a  small  rubber  drainage-tulie.- 

To  close  the  kidney  inei^inn,  a  heavy,  jdain  catgut  suture  should 
be  passed  ihrongh  and  through  on  a  large,  curved  needle,  in  such  a  way 
as  td  penetrate  to  tlie  chqith  of  the  wonnd.  Tliese  sutures  s?^hould  te 
placed  about  0.5  cm.  (|  iutdi)  apart.  After  they  luive  l>een  placed  the 
pressure  on  the  renal  p^licle  is  released,  the  two  edges  of  the  wound 
pressed  tight l_y  together,  and  the  sutures  tied.  If  heavy  catgut  is  not 
at  hand,  a  diMibltHl  strau<l  oi  light,  calgnt  may  he  used  for  each  sutun*. 
Ik*t\veen  each  of  these  deep  sutures  the  line  of  incision  is  tlien  furtlier 
closed  by  the  addition  of  a  sujx^rficial  suture  which  t>cnetrated  only 
about  1  cm.  into  the  kidney.  Tbe  kidney  is  tlien  returtied  to  its  place 
in  the  loin,  a  small  drainage-tniie  inserted  <lown  to  the  kidney,  and  »h<' 
abdominal  wound  HUtnreiL 

Operative  Difficulties, — The  incision  in  the  kidney  may  not  le»J 
directly  into  the  jHlvis,  but  may  pass  to  one  side  of  this  and  oijca  the 

*  Cnnaiagham  has  shown   that  in  dogn  post  operative  anuria  laats  much  longer  if 
the  kidney  is  i^uturuil  ttiioi  if  drainage  k  employed. 
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sinus  of  the  kidney.  By  earefiilly  opening  the  wound,  after  making 
the  first  incision,  the  accident  is  discovered,  and  the  ])elvis  is  picked 
up  and  oi)ened  with  scissors.  If,  in  pal])ating  the  kidney  with  the 
finger  in  the  pelvis,  a  lump  is  felt  in  the  body  of  the  gland,  this 
may  be  diagnosed  by  driving  a  needle  into  it  to  disclose  stone;  or, 
if  neoplasm  is  suspected,  the  lump  may  be  excised.  In  palpating 
the  pelvis,  enlarged  glands  or  masses  of  indurated  fat  may  be  felt  like 
stones. 

Postoperative  Complications. — The  only  peculiar  postoperative 
complication  is  hemorrhage.  Although  tlie  hemorrhage  resulting  from 
incision  of  the  kidney  is  alarming  to  the  unaccustomed  surgeon,  it  may 
be  thoroughly  controlled  by  compression  of  the  pedicle  and  by  the  subse- 
quent suture  of  the  organ,  unless  the  kidney  is  chronically  inflamed; 
but  prolonged  chronic  nephritis  produces  changes  in  the  organ  which 
make  it  bleed  profusely  and  make  this  bleeding  very  difficult  to  stop. 
In  not  a  few  instances,  postoperative  hemorrhage  has  either  carried  off 
the  patient  or  called  for  immediate  secondary  nephrectomy  under  most 
trying  circumstances.  For  this  reason  it  is  that  we  prefer  to  incise  the 
pelvis  of  the  kidney  wlienever  this  is  possible,  rather  than  the  paren- 
chyma, unless  the  organ  is  nearly  normal. 

PYELOTOMY 

The  kidney  is  exposed  and  liberated  as  usual.  After  it  has  been 
brought  up  into  the  loin,  palpation  of  the  region  immediately  beneath 
its  lower  pole,  and  of  the  area  extending  downward  from  this  along  the 
peritoneum,  reveals  the  cordlike  ureter.  The  fascia  is  stripped  from  the 
posterior  surface  of  the  upjxjr  part  of  the  ureter,  leaving  it  attached  in 
front  to  the  peritoneum,  and  the  fascia  is  also  stripped  from  the  pos- 
terior surface  of  the  pelvis  of  the  kidney,  care  being  taken  to  avoid  the 
retropyelitic  artery.  The  pelvis  is  now  incised  in  a  line  radiating  from 
the  mouth  of  the  ureter  toward  the  hilum  of  the  kidney.  This  incision 
is  made  large  enough  to  admit  the  little  finger  of  the  surgeon,  with 
which  the  interior  of  the  cavity  of  the  pelvis  is  then  explored.  Through 
this  same  incision  a  ureteral  probe  nuiy  1k^  passed  down  into  the  bladder, 
while  stones  may  be  extracted  and  bleeding  papilla*  may  be  identified 
and  curetted. 

In  order  to  identify  a  bleeding  papilla,  it  may  be  necessary  to  com- 
press one  portion  of  the  organ  after  another  in  order  to  find,  in  a  general 
way,  where  the  papilla  is.  Having  learned  this,  it  may  be  necessary  to 
make  quite  a  large  incision  in  the  ]x^lvis,  and  even  into  the  kidney  itself, 
in  order  to  pull  apart  the  edges  of  this  sufficiently  to  show  the  bleeding 
point.  Once  seen,  this  is  thoroughly  curetted.  The  wound  in  the  pelvis 
is  closed  by  fine  catgut  sutures  through  and  through.     There  is  rarely 
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any  uwd  t«i  ^Iraiii  tin-  |K*lvis,  Imt  Miis  may  )»e  iloiit*  l»y  inrans  of  n  suihU 
catii<*t("r  wiHiHiit  f(Mir  nf  resulnug  liHtiila. 

Winnids  of  \hv  jwlvis  nf  (he  kiiluey  may  1)C  exjx'ctol  to  beal  by  first 
iiiteiitiuii,  if  jirojierly  suture*!,  liuf  a  tiilie  shoiil*!  alwavrs  be  run  dmni 
to  ilu'  tiito  of  \]w  sulinv  for  fmir  of  a  break.  Urinary  tij^tubi  from  l!io 
pt'lvi«  IS  in»t  likely  to  eoiitimie  fra\  iritjre  than  two  weeks.  It  may  be 
(■out rolled   liv  till*  hxlwelling  nreler  eallu'ter, 

NEPHROPEXY   AND    DECAPSULATION    OF   THE    KIDNEY 

The  Operation, — The  niethnds  of  performing  nepbropexr  nre  in- 
nmiierable.     The  essentia]^^  to  a  ^ood  operation  are; 

(1)  All  of  the  perii*eiui!  fiit  between  the  kidney  and  itt^  fiiseial  en- 
veloiK?  sboidd  be  removed*  in  oi'der  that  tlie  kidney  may  form  ad he:^ ions 
with  tlie  fascial  envek>i)e  wliieb  shall  h«dd  it  tightly  in  place;  (2)  the 
kidney  shonbl  lie  tixeil  in  ><neb  a  way  that  it.s  jxisition  shall  be  as  iiornwJ 
as  possible,  its  nreter  and  vessels  not  kinked,  and  itself  held  as  high  hs 
possible  np  mider  the  ribs;  (3)  the  sntnres  by  which  the  kidney  is  Mil 
should  not  so  restrict  its  mobility  lluit  its  vessels  may  liecome  kinked 
after  op4'ralion;  (4)  sutures  should  not  pass  through  the  kidney  tissue 
itself,  init  the  organ  should  l)e  held  in  place  cither  by  gauze  packing 
below  it  or  by  sutures  passed  throuijli  its  eajvsule. 

Of  the  two  methods  of  retaining  the  kidjiey  in  plat^^  sntnres  throujfh 
tlio  eapsnle  are  far  preferable  to  gmize  packing  below  the  organ,  not  he- 
canse  they  h(Jd  it  any  more  tirndy,  bnt  bcciiuso  ihey  ]>errait  immediate 
closure  of  the  woiuid. 

Edebohls's  Operation.— The  nK^tlnnl  of  Edebohls  is  the  one  now  al- 
most universally  em(fhiy(^d.  The  oy>erati(ui  was  |ierforiued  l\v  EdeliohU 
through  a  vertical  incision;  bnt  the  oblique  incision  njuy  be  cui- 
ployed.  The  ]>crineal  fascia  is  then  incised  an<l  pulled  well  up  into 
the  w^<Kuud,  the  fat  sejiarated  from  the  kidtiey  k^fore  and  U*hind  anJ 
carefully  ixcmsihI,  leiiving  only  the  fascial  capsule  surrounding  the 
kitluey. 

Decapsulation,— The  kidney  is  then  dcniapsnlated  ai*  ftdlows: 

While  it  is  held  in  the  wound,  a  small  nick  is  made  in  the  capsule 
in  the  median  line  near  the  lower  pile.  A  griMJved  director  is  passed 
through  this  incision  between  the  capsule  an<l  the  kidney,  and  njHm 
it  the  capside  is  slit  from  cme  pole  to  the  other  along  the  convex  b*">rder, 
Eacli  edge  of  this  incised  eapsnle  is  then  freed  from  the  snrfarx?  of  tte 
kidney  by  blunt  iliss*H-ti*jn,  which  is  carried  halfway  down  toward  the 
hilnni.  Two  snsjitmsion  sutures  are  then  placed  tlirough  the  capsule  at 
its  point  of  reflection  from  the  kidney,  without  iienetrating  the  kidney 
tissue.  The  kiduey  is  then  ret>laced  in  the  loin  and,  if  necessary,  a  Httlo 
separation  ia  made  of  the  tissues  at  the  np|x^r  end  of  the  kiduey  rc«f«s, 
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in  order  to  permit  it  to  pass  freely  up  under  the  ribs.  Either  before  or 
after  the  kidney  is  replaced,  the  jKilvis  and  ureter  are  carefully  inspected 
to  see  that  they  are  not  compressed  or  kinked  by  adhesion  to  the  lower 
pole  of  the  kidney.  The  suspension  sutures  attached  to  the  kidney  cap- 
sule are  then  passed  through  appropriate  portions  of  the  parietal  muscles 
and  tied. 

According  to  the  original  Edebohls  method,  the  sutures  were  of  silk- 
worm gut,  and  were  carried  up  through  the  skin  of  the  loin  to  be  cut  and 
withdrawn  after  healing  had  taken  place;  but  it  seems  preferable  to 
employ  chromic  gut  and  to  bury  the  sutures.  In  tying  the  sutures,  one 
must,  of  course,  be  careful  to  tie  the  ends  of  each  loop  to  each  other. 

NEPHROSTOMY 

Nephrostomy  is  an  operation  upon  the  kidney  for  the  purpose  of 
deflecting  the  urine  through  the  loin  for  a  greater  or  shorter  length  of 
time.     Albarran  mentions  the  following  types  of  nephrostomy: 

Nephrostomy  of  Calculous  Aniiria.— The  object  of  this  op- 
eration is  to  drain  the  kidney  rather  than  to  remove  the  calculus.  Wat- 
son urged  the  |)erformance  of  simultaneous  double  nephrostomy  for  this 
condition,  and  if  the  condition  of  the  other  kidney  is  doubtful,  this  is 
the  operation  of  choice.  On  account  of  the  patient's  precarious  condi- 
tion, the  operation  should  be  made  as  brief  as  possible,  and  if  any  diffi- 
culty is  experienced  in  finding  or  removing  a  calculus,  this  should  be 
deferred  to  a  subsequent  operation. 

Nephrostomy  for  Nephritis. — For  chronic  nephritis  the  opera- 
tion of  decapsulation  is  commonly  preferred  to  that  of  nephrostomy, 
since  it  achieves  approximately  the  same  ends  without  destroying  any 
of  the  renal  parenchyma.  If  nephrostomy  and  decapsulation  are  per- 
formed at  the  same  o])oration,  care  must  be  taken  to  leave  enough  cap- 
sule along  the  convex  border  of  the  kidney  to  hold  the  sutures,  for  these 
will  otherwise  tear  through  the  soft  parenchyma. 

For  the  hematuria  of  chronic  nephritis,  pyelotomy  is  preferable  to 
nephrostomy,  since  by  it  clots  may  be  washed  out  of  the  pelvis,  the  bleed- 
ing ])oint  sought  for,  and  the  papilla  curetted.  It  may  be  deemed  ad- 
visable to  decapsulate  at  the  same  time ;  but  there  is  nothing  to  be  gained 
by  nephrostomy. 

Nephrostomy  for  Hydronephrosis. — Operation  upon  a  hydro- 
nephrotic  kidney  is  always  undertaken  for  the  purpose  of  relieving  the 
obstacle.  If  this  cannot  be  done,  and  the  condition  of  the  opposite  kid- 
ney is  doubtful,  it  may  seem  wise  to  perform  nephrostomy ;  but  if  the 
opposite  kidney  is  in  good  condition  and  the  course  of  the  nrine  through 
the  ureter  cannot  be  reestablished,  it  is  usually  wiser  to  remove  the  di- 
lated kidney. 
55 
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ITephroBtomy  for  Pyoneplirosis. — ATlicn  ojierafing  upon  jvro- 
nephrosis  in  n  |iiUii'iit  wh««se  (*|i[>iisitr  kidney  is  in  ii  fninlitiim  of  Jnubt* 
fill  vitality,  ur  known  to  lit*  gravely  diseased,  nepLreetoniy  caniHft  lie 
performed.  If  the  patient's  euudition  h  such  as  to  warrant  it,  nretpr 
cutheterism  is  |)erfornied,  and  llje  catlieter  nin  up  as  far  as  {x>ssilile 
toward  the  pelvis  of  ihe  kidney  to  be  o{ierated  njxm.  The  patient  is  tlipn 
placed  npon  his  side  and  llie  kidney  cut  <l<i\vn  npon. 

Albarrau  a*lvises  that  the  fatty  capsnle  shonM  only  lie  partly 
stripfjed  away  from  tJie  kidney,  in  order  to  avoid  the  possibJlify  of  pock- 
eting of  piis.  The  ineision  into  the  kidney  itself  is  made,  if  i»j?sihle, 
over  a  soft  spot  where  the  parenchyiina  is  thin.  Tliis  incision  is  then  en- 
larged snffieiently  to  {lernnt  inspection  of  the  interior  of  the  pelvis.  The 
finger  exj>lores  this  cavity,  extracts  any  calculi  that  are  fonnd  there^ 
and  o|)ens  np  badly  draining  ponches  freely  into  the  general  cavity  of 
the  jielvis.  Tliis  shonld  be  done  in  plain  sight  so  that,  if  any  consid- 
erable vessels  are  ruptured,  they  may  be  caught. 


^^^ 


fi^^x^  A^  - 


^4«|i^. 


Fia.  ISO. — Nephrotomy  wtth  T>ecapsxti.attox.  A  section  of  the  capsule  im  pmerred  U> 
lioicj  the  kjdoey  ^titurt^a.  The  rematiider  la  turned  back  a&d  caught  in  a  auspeniqon 
Buture  for  j^iephnjpexy.      (After  AlbiirraTi,) 


The  orifice  of  the  nrt*ter  is  then  sought  for.  If  the  ureter  catheter 
has  passed  np  to  the  pelvis,  or  into  it,  the  ureter  orifice  is  readily  iden- 
tified. If  not,  it  may  be  difficult  or  iin]>ossible  to  lind  it  If  the  ureter 
orifice  is  not  found,  il  is  wiser  to  tlrain  the  kidney  until  the  patienti 


catlioter  find  piisliin^  the  two  togetlier  into  llie  hladrlcr  and  out  through 
the  urethni,  Tla*  ouly  iiertMissible  attempt  at  plastic  work  is  to  tilt  the 
kiihiev  \i\}  in  such  a  way  tlmt  as  little  as  iK^ssihle  of  it  lies  l>elow  the  level 
of  the  ureteral  orifiee. 

To  clone  the  o|ieration,  the  lips  of  the  kitlney  iiieision  mv  partially 
Btitiired,  while  the  reuiuinder  of  the  kidney  incision  is  sutured  to  the 
iHiiseles  of  the  luin,  in  order  to  prevent  |Hx*keting  of  pus.  Kid^her-tulx? 
drainage  is  ref|nired.  If  ihe  pc*ri renal  fat  has  l>een  torn  away  freely 
from  the  kidney,  extrarenal  drainage  must  1h*  provided  as  well. 

Postoperative  Care.-^Tlie  tnl)es  ai*e  left  in  the  kidiun-  so  h>ng  as  pus 
in  any  quantity  eonlinues  to  drain  through  them.  As  soon  as  the  sut> 
])nration  is  well  eon tn died,  however,  these  tubes  may  be  removed,  on 
couditirm  that  the  ureteral  eatheter  has  l^eu  left  in  plnee.  If  this  has 
not  been  done,  the  kidney  njust  be  ch-ained  for  at  h-ast  a  ntfuith  and  often 
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{iiv  several  Tii<mflis,  Durinfi:  tliis  time  {hv  iinprovoTiient  in  the  eoiiditid 
fif  tlie  jmlieiil  will  tletiriiiiiio  whether  a  sendidary  iiliisiie  ojK^ration  shall 
be  perfornied  iijhui  it;  hut  if  there  ii^  ii  eatheJer  in  the  ureter,  one  may 
]x»Htf)fnie  thiB  He<x>ii(hirv  f>j)eratiuu  for  a  omsiderahle  time  in  the  hope 
that  the  catheter  will  ree^tahli^^h  the  projx^r  flow  of  urine. 

Alharran  leaves  the  ureter  eatheter  iu  place  froni  eighteen  to  tUrty 
clays,  washiTXic  init  tlie  kitliiey  twice  a  day  with  Iwjrie-acid  sohttion  or  sil- 
ver nitrate  (1 :  1,000}.  If  the  catheter  works  hadly,  it  must  be  changed; 
otherwise  it  may  remain  in  place  throughout  this  time. 

If  Alharnur>?  lari^e  eutheters  are  used,  they  may  be  changed  by  nin- 
ning  np  into  the  eatheter  one  of  his  twopiece  mandnns,  removing  ilje 
catheter  over  this  and  then  reimerting  a  clean  catheter  over  it  The 
inandrin  nnist  he  very  well  oiled,  in  order  to  make  it  slip  easily.  The 
catheter  must  also  he  well  oiled  throughout  its  caliber  when  it  is  rein- 
troduced. 

Nephrostomy  for  Tuberculosis. — This  is  an  ojK-ration  to  l»e 
employed  only  as  a  last  resort,  wlieii  Ixith  kidneys  are  known  to  be 
gravely  affected  with  tnherenh>sis,  and  one  of  tliera  is  causing  an  active 
sepsis. 

Nephrostomy  Preliminary  to  Operation  upon  the  Bladder 
— In  Watson's  operation  lV»r  drainage  of  the  kidney  preliminary  to  re- 
moval of  tlie  bladder,  the  sur^mm's  object  is  not  to  make  a  fistula  that 
will  soon  elosc^j  but  to  nnike  one  tliat  w^ill  remain  jx*nnaneutly  open- 

The  only  difTereuee  between  Ihe  ordinary  nephrotomy  and  the  opem- 
tion  by  which  a  perrnaiient  drainage  of  the  kidney  is  arranged,  consists  in 
attaching  the  edges  of  tlie  renal  incision  to  those  of  the  lumbar  wound. 
This  is  done  by  placing  a  row  of  mattress  sutures  on  either  side  of  the 
incision  ,  .  .  after  which  the  kiducy  and  lum!)ar  incisions  are  brought 
together  by  another  row  of  sutures^  thus  closing  them  around  the  drainage 
tui«?.  The  latter  is  at  first  held  in  pkce  by  a  stitch  passed  through  it  and 
through  the  skin  at  tlie  i>oint  at  whicli  the  tube  emerges  from  the  sur- 
face.     (Watson.) 

Apparatus  for  Drainage. — Whenever  nephrostomy  is  done,  urine, 
or  urine  and  pus,  run  from  the  wound  in  large  quantities  and  often  for 
a  considerable  time.  It  is,  therefore^  necessary  to  provide  the  patient 
with  an  apparntus  that  will  dispose  of  this  ontiiow  while  be  i^  moving 
about. 

A  patient  of  mine  is  now  wearing  a  siK'er  tulie,  to  which  is  attached 
a  silver  disk  3  inches  in  diameter,  to  rest  against  the  skin,  while  the 
end  of  the  tube  is  turned  down  at  a  right  angle,  and  from  it  a  short 
ruliber  tube  leads  into  a  leg  urinal.  For  certain  cased,  the  apparatU5 
of  Watsiin  may  be  more  convenient. 
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NEPHRECTOMY 

Four  kinds  of  nephrectomy  require  description:  hinibar  extracap- 
[  sular  nepliKvtoniy,  Iniiilnir  subeapatilar  ncphrectoniy,  partial  nephree- 
tomy,  and  iibdoiiUTial  or  intni|M?ritrtneal  nopbi-ertojuy. 

Lumbar  Extracapsular  Neplirectomy. —  Tbo  kidney  is  cnt 
down  up>n  in  the  usual  manner  and  bronglit  up  into  fbe  wound*  The 
fascia  is  then  peele<l  away  with  especial  care  from  aliont  the  vessels  and 
nreter,  and  the  ureler  itself  is  freed  from  the  peritoneum,  tied  in  two 
places  with  chromic  catgut,  and  divided  by  the  actual  cautery  l>etweeu 
the  two  ligatures.  The  mucous  membrane  of  tlie  nreter  is  then  thor- 
oughly cauterized,  dealing  with  it  as  one  w(juld  witli  the  aiipendix. 


>\ 
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Fig.   lei.^XEriinECTOMr.     (After  Albarraii.) 


I  The  vessels  of  the  petliele  are  then  freed  as  much  as  j^issibh^  frmu 
fascia  lUiil  jjdhesious,  aud  the  pedicle  chim|>ed,  care  being  taken  to  avoid, 
if  possible,  grasping  the  pelvis  of  the  kiduev  in  the  clamp  (Fig.  161), 
The  kidney  may  then  \k}.  removed;  or,  if  it  is  not  v«iluminons,  left  in 
place  while  tlie  vessels  of  the  jx^dicle  are  tied,  individually  or  in  two 
bunches,  alw:ive  the  clamp.  The  kidney  is  then  cut  away  froui  the  clamp; 
or,  if  there  is  any  qtu'stiun  as  lo  whether  the  pcdvis  has  hvvu  canght  by 
the  clamp,  this  luay  l>e  removed  and  the  pedicle  divided  with  the  actual 
cautery,  great  care  being  taken  not  to  burn  off  the  ligatures.     These 
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slimilil  tin 


1  furred,  either  Lv 


separate  ligature  of  the  iiidiv' 
vessels  i^eeii  in  tlio  eiit  surftiee,  or  by  a  ligature  of  the  whole  pedicle 
above  the  ligatures  first  placed.  If  the  kidnej  comes  well  out  into  the 
wrnmd,  one  may  perform  these  manipulations  without  the  assistance  of 
any  el  a  nip, 

Bisposiiion  of  the  Ureter, — ITuless  the  ureter  is  gravely  infected  or 
tiibereulou^,  it  may  lie  ii\nu\ihmct]  iu  the  wnuiid  after  ligature  and  cau- 
terization. But  if  iiitlumed  it  yhuuld  Iw  brought  up  to  the  lower  end  of 
the  skin  wonntL 

Variations  in  Operation.. — Certain  variations  of  the  operation  may 
be  deseribed.     These  are: 

Variations  in  the  incision, 
Kephrectomy  for  tumor. 
Nephnvurcterectomy. 

Vnrtalions  in  the  Incision. — If  the  kidney  is  densely  ailherent 
field  of  ujieraliou  luay  l>e  considerably  enlarged  by  adding  a  transve 
incision  to  the  oliliqiie  one;  or  the  surgeon  may  prefer  to  lx*gin  with  the 
transverse  incision  and  to  add  the  oblitpie  one  in  case  of  need. 

Kephrcftomt/  for  Neuplajiijn. — Since  ne^jplasTUs  of  the  kidney  extend 
both  by  the  lymph  nodes  of  the  pedicle  and  into  the  fatty  caj^ule,  it  is 
necessary  J  in  ojx^  rating  upon  a  ca.se  of  renal  neoplasm,  to  employ  a  wide 
excision,  and  to  remove  the  kidney»  surruunded  by  its  fatty  and  fascial 
capsnle,  and  with  as  mnch  as  possible  of  the  fascia  about  the  pedicle. 
If  any  indivi^lual  nodes  are  felt  ln-youd  this^  these  are  enucleated  after 
the  nephrectomy  has  txxm  jierfornied* 

Nepkro-ureierectomy.—^ot  many  years  ago,  wdien  snrgeoDs  bclievc<l 
that,  in  ordrr  to  cure  renal  tnl»ercnlo8is,  it  was  necessary  to  remove  the 
ureter  with  the  kidney,  nepliro- ureterectomy  was  frequently  jierfomied 
and  the  attempt  was  made  to  remove  the  ureter  right  down  to  the  blad- 
der; but  this  tet*liuic  is  no  longer  f*dlowod,  and  the  oidy  nioflern  reason 
for  nephro-nretcrectomy  is  painllomatosis  of  the  kidney  and  ureter,  or 
a  widely  dilated  or  cystic  ureter. 

To  (K-rform  this  oix^ ration,  tlie  oblique  lumbar  incision  is  enntiuijed 
downward  jiarallel  with  the  iliac  crest  and  with  Poupart's  ligament  and 
about  two  fingers'  breadth  above  these.  The  peritoneiun  is  pushed  back 
and  the  ureter,  which  is  adherent  to  this,  is  readily  freed  to  the  brim  of 
the  pelvis.  Within  the  pelvis  the  work  of  freeing  the  ureter  is  slower, 
but  it  is  usually  a  matter  of  no  great  difficulty  to  lilierate  this  duct  down 
to  where  it  ent^^rs  rlie  bbidder ;  there  it  is  tied  and  divided  by  the  cautery* 

Accidents  during  the  Operation. — The  penfoneuni  mnij  br  torn  Anr- 
ing  the  oj>eration.  This  accident  is  uuim|nirtant,  even  though  the  kidney 
Ik*  septic.  The  peritoneal  cavity  is  well  filled  with  pads  and  the  opera* 
tion  continued  in  the  usual  maimer.     At  its  termination,  an  attempt 
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may  be  made  to  close  off  the  peritoneum,  but,  if  this  is  impossible,  it  may 
be  protected  by  packing. 

Incision  of  the  pleura  is  attended  to  in  the  manner  already  described 
(p.  837). 

Tearing  of  the  kidney  itself,  or  of  its  pelvis,  is  an  unfortunate  com- 
plication, since  it  may  render  septic  an  operation  that  would  otherwise 
be  clean. 

Inability  to  separate  the  kidney  freely  from  its  adhesions  may  leave 
a  short,  fibrous  pedicle  in  which  the  vessels  cannot  be  distinguished. 
This  may  be  pierced  with  the  aneurysm  needle  and  tied  off  above  and 
below;  but,  since  it  is  possible  to  fritter  away  much  time  in  vain  at- 
tempts at  clearing  the  pedicle,  which  may  perhaps  only  result  in  tearing 
it  and  causing  additional  bleeding,  it  is  often  wiser,  if  the  first  attempt 
at  freeing  the  pedicle  fails,  to  clamp  and  divide  it,  and  leave  the  clamp 
in  place.  The  clamp  should  not  be  removed  until  the  third  or  the 
fourth  day, 

I  have  seen  hemorrhage  from  the  pedicle  entirely  controlled  by  pack- 
ing when  the  clamps  had  slipped  unexpectedly,  and  Albarran  has  seen 
the  same  thing  happen  to  another  surgeon. 

Tearing  of  the  vena  cava  is  an  extremely  grave  accident,  and  one 
that  is  almost  certain  to  cost  the  patient  his  life.  Albarran  recites  the 
following  methods  of  handling  this  accident,  and  the  results  of  the  pro- 
cedures : 

Packing  (Lindner — cured);  clamping  (Socin  and  Israel — both  died); 
lateral  ligature  (Luecke  and  Helferich — both  died) ;  suture  (Billroth, 
Bousse,  Grohe,  Schede,  Pousson — five  deaths) ;  intentional  resection  in 
order  to  remove  a  malignant  neoplasm  of  the  kidney  (von  Manteufel  and 
Giordano — one  death) ;  total  ligature  (Bottini,  Houzel,  Heresco,  Hart- 
mann,  Delauney,  Kuester,  and  Lindner — five  cures  and  two  deaths). 

It  is  to  bo  noted  that  the  operation  which  looks  the  most  dangerous  is 
the  one  that  has  been  the  most  brilliantly  successful.  Indeed,  Gosset  and 
Lescene  ^  have  shown  on  dogs  that  ligature  of  the  cava  below  the  kid- 
neys is  absolutely  innocuous.  Ligature  above  the  kidneys  causes  death 
by  renal  congestion. 

As  an  aid  to  the  removal  of  the  kidney,  we  may  note  the  resection  of 
the  outer  portion  of  the  last  rib.  This  is  done  just  as  in  the  operation 
for  empyema,  great  care,  however,  being  taken  to  spare  the  pleura.  I 
have  never  resected  the  rib,  and  Albarran  states  that,  in  several  hun- 
dred kidney  operations,  he  has  only  had  to  do  this  four  or  five  times. 

Postoperative  Complications. — Hemorrhage  may  always  be  controlled 
by  packing. 

»  Tribune  Med.,  1904,  p.  213. 
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Insiiffrcieury  of  the  opposife  kidney  j^IjouUI  bo  prevented  by 
nioclysia  and  colon  irrigiitioiis.  If  the  op|)ositc  kidney  i«  ktiovrn  fo  W 
Burgically  dist^asful,  and  secretes  no  uriue,  in  spite  of  tlic*^*  memjiare^  it 
should  Ije  cut  down  iifwrn  and  drained  before  grave  symptoma  of  arexxuA 
apjx^ar. 

Albarran  s^tates  that  one  should  operate  on  the  third  day  of  atiiffM , 
even  without  symptoms,  or  on  the  first  appearance  of  twtichtag  dming 
slec^p*  contortions  of  the  pupil,  or  licadache. 

Urinary  fisiulce  sometimes  follow  the  operation,  the  orine  being  dii- 
charged  up  the  ureter  from  the  bladder.  Such  discharges  iihitnitdy 
oease.  Purulent  fistulw  require  secondary  operations.  These  should  la 
performed,  if  possible,  behind  the  scar  of  the  first  uI)eratial^  id  order  | 
spare  the  poritr.ni'tnu. 

Lumbar  Subcapsular  Nephrectomy*  —  When  tbe  kidiit*y  i$ 
densely  adherent,  one  may  intentionally  or  accidentally  tear  the  fibroiii 
cnpsule  in  the  blunt  dissc^etiun  of  the  fatty  cap*%uli'  fniiii  lb©  kidney* 
When  tliis  Rcjmnitiiiu  uf  I  he  Hbrous  capsuli-  i^  unce  Ur^nn,  it  may  reail* 
ily  be  carried  all  alwut  the  kidtiry,  and  the  organ  thus  bnmgiit  fairly 
well  up  into  tlie  w(»und ;  but  the  |iedicle  is  ahvays  nujn*  adlmn*!!!  ihim 
in  the  case  of  cxlracapsular  nephnx'tomy,  and  it  is  vvrx  difficuli  ti» 
separate  the  iiedicle  sulliciently  to  tie  it  off.   It  may.  h<»wever,  he  eljitDpfd 

en  tnas8/',  either  with  or  without  previai» 
lilx*ratiiiii  uf  rhe  urt*ler  and  |»elvi?*.  If  tbc 
ureter  has  not  been  free<l  befort?  the  pedicle 
is  ehun|)ed»  the  kidnev  is  then  cut  mimy 
and   the  [xnlicle  treat<^l  as  follows: 

A  rucket*sha|itHl  incision  is  cmrefuOy 
made  alnrnt  the  vesst^ls  held  hy  ibc  damp 
and  extending  downward  over  the  prob«iblt 
course  of  the  ureter,  Tbifl  ineisiiiii  u  au^ 
ried  through  the  fibrous  capsule  lif  the  kid* 
ney,  but  imt  iuu*  the  adhes^iotiiS  abtittt  tliQ 
vascular  ptHlicIc*  Tbe  tail  of  the*  ioetsian 
is  first  o|K*ned  up  and  si»an*hiHl  until  tlie 
ureter  is  fnund.  This  is  th<*n  pieketl  up 
into  the  wound,  di%*ided  and  caiileriwd* 
Its  upper  extremity  is  Th<»n  followt**!  np 
and  the  the  Wound  carefully  enlarged  until 
the  pelvis  can  lie  made  out.  By  thia  time 
one  shouhl  U*  in  a  jKisition  to  find  thp 
arteries,  which  are,  aciNirdingly,  ligate<l  dt»uhly.  If  ihey  catmtH  \m 
ligated  they  are  clam|>e<l ;  but  it  is  pn-tferahle  to  put  a  new  clmm|i  abofi? 
the  point  where  the  jK^lvis  was  cairirbt.  and  to  remove  tlic  i^cIvih  and  the 
upper  iK>rtion  of  the   ureter.      Alliarran    advisc*s   the   removal   of 
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whole  fibrous  capsule  of  the  kidney  as  the  terminal  step  of  the  opera- 
tion, to  prevent  prolonged  suppuration. 

Nephrectomy  by  Morcellement. — When  total  subscapular 
nephrectomy  is  impossible,  on  account  of  adhesions,  one  may  remove 
the  kidney  in  sections.  To  begin  with,  the  lower  pole  of  the  kidney 
is  freed  of  its  adhesions,  clamped  off  by  a  long  pedicle  clamp,  and  cut 
away.  The  pedicle  of  the  kidney  is  then  identified,  as  well  as  possible, 
and  a  second  clamp  placed  upon  it.  The  remainder  of  the  kidney  is  then 
rapidly  cut  away  and  the  pedicle  treated  as  in  subcapsular  nephrectomy. 

LIGATURE   OF  THE    RENAL   PEDICLE 

In  case  the  difficulties  of  the  operation  are  such  as  not  to  permit  even 
nephrectomy  by  morcellement,  or  in  case  the  kidney  attacked  has  already 
been  operated  u|K)n  and  great  difficulties  in  its  removal  are  foreseen, 
the  safest  operation  to  do  is  an  interjieritoneal  section  through  a  trans- 
verse incision  to  the  outer  side  of  the  rectus.  The  colon  is  found  and 
pulled  inward,  the  posterior  peritoneum  palpated  for  the  outline  of  the 
kidney,  incised  some  2  cm.  or  3  cm.  away  from  the  gut,  the  renal  ves- 
sels identified  and  tied  off,  after  which  the  various  jx^ritoneal  muscles 
and  incisions  are  closed  and  no  attempt  made  to  interfere  with  the  kid- 
ney. If  this  operation  does  not  result  in  atrophy  of  the  kidney  and 
closure  of  the  fistula,  the  kidney  may  then  be  attacked  and  extirpated 
wih  relative  safety. 

Partial  Nephrectomy. — Partial  ne])hrectomy  consists  in  remov- 
ing a  diseased  portion  of  a  kidney  and  leaving  the  healthy  part 

The  incision  in  the  kidney  tissue  should  be  made  in  such  a  way  as 
to  permit  accurate  apposition  of  the  wound  surfaces.  Thus,  in  remov- 
ing a  diseased  portion  of  the  horseshoe  kidney,  the  incision  through  the 
connecting  band  should  be  V-sha])ed,  so  that  it  may  be  readily  brought 
together. 

Transperitoneal  Nephrectomy. — Transperitoneal  nephrectomy 
is  practically  restricted  to  the  treatment  of  large  neoplasms  of  the  kid- 
ney. The  incision  should  be  vertical  at  the  outer  border  of  the  rectus, 
and  may  be  enlarged  by  a  transverse  incision  running  toward  the  loin. 
The  posterior  parietal  peritoneum  should  be  opened  at  least  3  cm.  or  4 
cm.  from  the  colon  so  as  to  leave  plenty  of  peritoneimi  to  cover  this  at 
the  end  of  the  operation.  The  colon  is,  of  course,  thrown  inward  and 
the  kidney  separated  much  as  usual.  The  kidney  is  removed  with  the 
perirenal  fat,  the  pedicle  tied  off,  the  ureter  cauterized,  and  then  care- 
ful search  made  about  the  pedicle  of  the  kidney  for  lymph  nodes. 
These  are  carefully  removed  and  the  incisions  in  the  peritoneum  and 
parietes  sutured.  If  drainage  is  required,  tubes  may  be  run  through 
the  peritoneal  cavity  into  the  pocket  behind. 
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INCISION    OF   THE    PARIETES 

The  al>dnininal   ji*Ji'liim  n{  the  iiretiT  miiy  Ik*  reached  extrappri- 
toneally,  either  throiigli  Hie  usual  oblique  hitnVKi-alKlcHiiinsil  incbion  ex- 
teinled  well  forward,  or  llu'ough  a  vertical  incision  at  tlie  outer  bord 
of  tlic  reetns. 

The  lower  pelvic  p^rtioa  of  the  ureter  eau  be  reached  with  difficiill 
through  the  orditiarv  InirdMwihdonduid  ol>li(]\ie  incision.     It  is  evcm  le^ 
accessible  by  median  s<"ctinn*     The  route  usnallv  eniphned  is  throiigk 
a  vertical  incision  at  the  onter  side  of  the  rectus  below  the  umbilictia. 

When  the  jKn-itonetmi  is  reached  tln\s  is  ilrawni  toward  the  mediilT 
line  and  eurefidly  dissected  fruc  from  the  lateral  pelvic  wall,  carrying 
the  ureter  with  it     This  duct  in  identified  where  it  crosses  the  brim  of 
the  pelvin  and  followed  down  to  its  insert  inn  into  the  blathlcr.     If  a 
stone  is  lodged  near  the  bladder  wall,  t!iis  may  sometimes  Ik?  worked  i^^ 
ward  to  a  more  aceessilde  spot,  where  the  nreter  may  he  incised.  |H 

An  inci.sion  which  appears  to  give  bc^t^r  and  safer  acc4*ss  to  this 
portion  of  tlie  Kluvt  has  been  recently  ilevi.sed  by  Gibson.'  The  skin  and 
external  oblique  arc  incised  in  a  broad  curve  (like  the  Pfanuensliel  in- 
cision), bef(inning  ab^nt  *^  cm.  abnve  the  anterior  superior  spine  of  the 
ilium  aud  running  parallel  with  Ponpart's  ligament  to  the  median  li 
Tlie  ajwneurosis  flap  is  freely  dissected  upward  and  the  aponeu rosea  1 
interna]  ol»liqne  aud  transversalis  muscles  divided  in  a  vertical  line 
the  outer  bonier  id'  the  rectus.  The  jK^ritoneum  is  then  thrown  inwa 
and  tlie  nreter  exiK)8ed  as  in  the  operatioB  above  described. 

Tu  the  female,  large  stones  caught  just  external  to  the  bladder 
be  reached  by  incision  in  the  vaginal  vaidt;  but  if  the  stone  is  at  aH 
movjible  it  is  fixed  in  this  position  with  great  difficulty,  and  when  tlic 
incision  in  tlie  vaginal  vault  has  been  ma<le  the  stone  w^ill  be  found  J 
Iiave  slipped  ont  of  reach  up  the  ureter.     For  small  stones,  therefo 
even  In  the  female,  the  abdominal  rout€»  is  preferable. 

Stones  caught  in  the  intravesical  portion  of  the  ureter  may  somP" 


*  Tram,  Am.  Oen^-Urin,  As9oc.j  1909,  vol.  iv. 
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times  be  extracted  by  tapping  them  with  the  beak  of  the  cystoscope  or 
with  the  ureter  catheter.  Bransford  Lewis  has  extracted  stones  by 
means  of  his  ureter  forceps.  If  these  means  fail,  the  stones  may  be 
reached  by  suprapubic  cystotomy,  the  work  on  the  ureter  being  done 
with  counter  pressure  from  the  rectum.  One  need  not  fear  to  slit  the 
orifice  of  the  ureter  widely. 

Intravesical  ureteral  cysts  may  be  opened  in  a  similar  manner. 

VARIETIES   OF   OPERATION 

Excluding  the  special  operations  for  urctero-vaginal  fistula,  the 
ojx^rative  surgery  of  the  ureter  may  be  considered  under  two  heads: 
Plastic  Operations  and  Extirpation. 

Plastic  Operations. 

1.  For  kinks,  valves,  and  strictures  at  junction  of  pelvis  and 
ureter. 

Ureterotomy. 

Pyelo-ureterotrcsis  ( urctero-pyclo-neostomy ) . 
Pyeloplication. 
Nephroi^exy. 
(Any  operation  in  the  list  below.) 

2.  For  wounds,  strictures,  necrosis,  disease  or  fistula  entailing 
loss  of  continuity  of  the  duct. 

Uretero-ureteral  anastomosis. 
Cysto-urcterotresis  ( uretero-cysto-iuHistomy ) . 
Closure  of  the  ureter  or  nephrectomy. 

3.  For  exstro])hy  of  the  bladder. 

Cutaneous  fistulization. 
Entero-uretcrotresis. 
Maydl's  ojxjration. 
Extirpation. 

Partial  ureterectomy. 
Complete  ureterectomy. 

OPERATIONS    FOR    KINKS,  VALVES,   AND   SIMPLE 
STRICTURES 

These  obstructions  may  be  divided  arbitrarily  into  two  classes:  Ob- 
structions which  may  Ik?  relieved  by  operation  upon  the  ureter  only,  and 
obstructions  which  cannot  be  relieved  without  oj)eration  upon  the  kid- 
ney or  its  ]K»lvis. 

Obstructions  Remediable  by  Ureterotomy. — Such  obstructions 
are  commonly  strictures,  congenital  or  due  to  the  ])re8ence  of  ureteral 
stone  or  disease  of  the  ureter  or  of  the  adjacent  viscera.     These  stric- 
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or    at   or    above    the    pelvic   br|^| 
Slri(*tiirr\^  iti  this  latter  lm»ation  are 
ivaeljetl  uftt-r  evaeuation  of  the  hj^ 
Llmiiephrosis  by  inguinal  prolong! 
tioii  of  the  tjblique  lumbar  iiieisiW 
A    prol)e    introcliioed    into   the 
ureter  from   the   renal    pelvis  will 
at  onee  detoot  the  site  of  stricture 
(soine  surgeons  prefer  a  prelimin* 
ary    ureteral    eaiheterism    for   this 
inirpose).    The  jieriloneiim  1^  lift«l 
forward    mid    the    ureter    fullov 
down   iiulil   the  strietured   jioint 
rriic'liiML      It  will  here  be  fnuiul 
hereiit    to    the    |)eritoueuin,    wl 
may  be  torn  before  the  ureter 
]}e    freed.     Sm^h    a    tear    t^hould 
immediately    sutured.     The    ureter 

Fio.  163.  — ri.i  ,^iv  m<  Pyll->^     ^^  ^^^^^  brought  up  into  the  w<miid 

i'HF.TKRfiTTiKsiH   {nHvt  Mi.rris).     Tho      iind   an    attempt   made    to    perform 

stricture  is  incised  longitudiniLliv  and       ,,„*„.!.•►„       ,       *L  *.     *    l         / 

^  -  iireterupmsty    on    tlie    pnneiple  ui 

t  he  1  le  i  neeke-il  i  k  ul  iex  ojiera  t  ioa 
fnr  pyloric  yleunsis.  The  aeecjmpimying  iigurei?  sliow  the  method  by 
which  a  lougitiidinal  ineiaion  is  sutured  trausversely  (Figs,  163, 


Ki«.  1G4. — Ureteboplasty  or  PncLo-imE- 
TEROTRESift  (aft€!r  Moms).  Tlie  sutures 
arc  drawn  flo  as  to  make  the  incision  tran*- 
veree. 
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105).  The  sutures  enter  the  lumen  of  the  duet  and  must  therefore  be 
of  catgut.    They  may  Ix)  reenforced  by  suture  of  the  |)eritoneal  tissues. 

If,  for  any  reason,  this  ojieration  cannot  be  performed :  if  the  ureter 
cannot  be  freed,  if  it  is  accidentally  torn  across,  if  the  stricture  is  too 
wide  or  the  wall  of  the  ureter  above  it  too  friable  to  |x^rmit  the  sutures 
to  be  satisfactorily  applied,  the  ureter  must  be  divided,  resected,  and 
some  form  of  ureteral  anastomosis  employed. 

Obstructions  Requiring  Operation  ui)on  the  Pelvis  or  the 
Kidneys. — Such  obstructions,  usually  due  to  nephroptosis,  and  often 
the  cause  of  intermittent  hydronephrosis,  are  relatively  common.  The 
obstruction  is  at  or  near  the  junction  of  ureter  and  pelvis,  and  usually 
consists  of  a  kink  closely  surrounded  by  adhesions  and  perhaps  associ- 
ated with  a  valve  or  a  stricture. 

In  attempting  the  operative  relief  of  such  an  obstruction  it  is  well 
to  rememl)er  that  the  object  of  the  operation  is  simply  to  insure  a  free 
outflow  of  urine.  To  this  end  kinks  must  be  straightened,  stenosis  re- 
lieved, and  the  ureteral  orifice  placed  at  the  most  dependent  point  of  the 
pelvis.  In  order  to  accomplish  this  threefold  purpose  the  simplest  opera- 
tion— viz.,  reposition  of  the  prolapsed  kidney,  after  the  liberation  of 
adhesions — is  usually  all-sufficient.  The  pelvis  having  been  emptied 
of  its  contents  and  adhesions  having  been  freed  as  far  as  necessary,  the 
internal  ureteral  orifice  is  palpated  and  inspected  through  the  incision 
in  the  pelvis.  If  it  is  not  constricted  and  a  probe  passes  freely  down  the 
ureter,  the  kidney  is  replaced  high  up  under  the  ribs,  and  it  will  prob- 
ably be  found  that,  with  the  organ  in  this  position,  the  dilated  pelvis 
falls  into  a  funnel  shape  with  the  ureter  leading  directly  from  its  apex. 
In  such  a  case  nephrojx^xy  is  all  that  is  required. 

But  conditions  may  be  complicated  in  three  ways: 

1.  It  may  he  Difficuli  to  find  the  Orifice  of  the  Ureter. — The  search 
may  be  facilitated  if  the  hydronephrosis  is  large  by  everting  the  sac 
(Fenger)  and  subjecting  its  internal  surface  to  a  careful  scrutiny,  or  by 
identifying  the  ureter  below  the  constriction  and  pulling  upon  it  in 
order  to  dimple  its  orifice,  or  by  introducing  a  prolx)  (through  a  longi- 
tudinal incision)  upward  along  the  ureter,  or  by  ureteral  catheterism. 

2.  There  may  he  Stricture  of  Valve, — Tliis  may  be  relieved  by  ure- 
teroplasty  or  by  pyelo-ureterotresis  (Figs.  168,  1G4,  105). 

3.  I'he  Pelvic  Dilatation  may  have  occurred  irregularly,  so  that 
when  the  Kidney  is  replaced  high  up  in  the  Loin  there  is  still  a  Pouch 
hanging  helow  the  Ureteral  Orifice,  calcidated  to  invite  Infection  of  the 
Retained  Urine  and  to  lead  to  Renewed  Nephrectasis. — This  condition 
is  unusual,  and  itxS  treatment  depends  uix)n  whether  or  not  it  is  associ- 
atexl  with  valve  or  stricture.  When  there  is  a  simple  pouching  of  the 
pelvis  which  cannot  be  remedied  by  nephropexy  it  may  be  obliterated  by 
suturing  the  two  walls  of  the  pouch  together  (pyeloplication)  after  scari- 
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fixation  of  the  nuieoiis  niemijnmc   (Israel,  Albarraii).     Alharran 
went  SQ  far  in  one  ea^e  aa  to  resect  the  lower  p»lo  of  the  flilatiHl  kiJjwj' 
wilh  the  adjoining  jxirtion  of  the  ix-lvis. 

When  nreteral  strictiire  ami  pelvic  ptucliing  coexist  the  best  o 
tioji  is  lateral  anaHtoniosis  of  the  ureter  with  the  pelvis  ( [»yeh»-iirerer<)' 
ti'esis).  A  lon^L^ntntlinal  ineisinn  iu  the  iirt»ter  below  the  stricture  i? 
Riitnrerl  with  fine  cat  (.nit  to  a  corrcj^  ponding  incision  at  the  most  Je- 
jvf^ntlciit  point  <*f  the  pelvis.  This  oj»craricin  has  Wen  performed  uasilc* 
ccssfiilly  by  llelferieh,  sneeessfnlly  by  I>cll>et  and  Alharran, 

Yet,  in  si>itc  of  the  success  that  has  attended  almost  every  plai 
operatii^n  projHwed  f<ir  the  relief  of  renal  retenhon,  it  h  a  suggestive 
fact  that  Tnilier  han  cnred  17  eon&eentive  cases  by  nephropexy.  Ce^ 
taiidy  the  great  majority  of  liydrone])hroses  were  cnred  by  these  niethrids 
before  the  ^lays  of  jilastic  ureteral  surgery,  and,  while  our  wider  knowl- 
edge of  the  subject  makes  it  the  surgeon's  duty  not  to  be  satisfied  UDtil 
he  has  identified  the  sranve  of  obstruction,  he  may  rest  assured  that  fLxji- 
tit>n  of  the  kidney  in  its  {iropei'  platv,  freeing  of  adhenions,  and  removil 
of  calculi — if  any  lie  present^ — will  almost  always  suffice  to  relievo 
obstruction  and  to  prevent  its  rccurrenee. 
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Under  this  caption  may  \w-  grouped  all  o]ierations  for  the  pnrjK>sc  of 
reestablishing  the  flow  of  urine  through  a  ureter  divided  by  accident 
or  design,  together  with  an  estimation  of  the  obstacles  to  the  sm'cess  of 
sueli  an  ctijcration  and  a  consideration  of  the  proper  pr(K:!edure  to  elect 
in  case  anastomosis  is  injpossilile.  Thus  we  shall  review  the  teehnie  and 
meritj^  of  ( 1)  anastomosis  of  the  ureter  with  itsidf  and  with  the  bladder; 
(2)  anastomosis  with  the  intestine  an<l  cutaneous  fistulization; 
closure  of  the  ureter  and  ne|>hrectomy. 

Uretero-ureteral  Anastomosis. — Since  the  end-to-eiul  anastonSv 
sis  of  the  earlier  u^ iterators  is  nuw  generally  ccmdemned  as  predisp 
to  stricture,  tliere  remain  l>ut  thrc^  operatioiis  to  be  considered — 

1.  End-in-end  anastoniosiB. 

2.  Oblique  end-to-end  anastomosis. 

3.  Lateral  anastomosis  (end-in-side)* 
End-in-end  Anastomosis — -This  operation  was  first  suggested  by  Pof^ 

gi,  and  has  been  modi  tied  by  itayo  liobson  *  and  Gnbarotf.-  The  upftT 
end  of  the  ureter  is  cut  obli<]uely  (to  prevent  stricture)  and  the  lowtr 
eml  dilate<l  (Poggi)  (Fig.  l(i<>)  or  incised  longitmlinally  (Robson), 
The  upi>er  end  is  then  drawn  into  the  lower  by  a  single  suture,  as  in  Yafi 
Hook's  oi^eration,  the  longitudinal  incision  closed  by  Lemljcrt  siitur© 


»  hikruHt.  Mvd.  Aim.,  181M>,  p.  602, 


'  CenlraJbl,/,  Chir,,  190! 


ifosia  (Poggi). 


Fia,  107. — OnLiQinB  EifB- 
1^1-1:^0  An  a»to  M081 » 


aiitnres  of  silk  traversing  only  the  outer  coats  of  the  dnct  and  reen- 
forced  by  a  few  Lcuibert  sutures  (Fig.  KM). 
jB       It  is  convenient  in  this^  as  in  nio«t  of  the  other  plaatic  operations 
nixin  the  ureter,  to  suture  tlie  tube  iifter  the  introdnetion  (fruiu  the  blad- 

Ider  I  of  a  ureteral  eatheter,  or,  as  Howard  Kelly  -  hats  suggested,  a  guide 
introduetHl  through  a  longitudinal  incision  in  the  wall  of  the  duct. 
Lateral  Anaatomosifl  (Van  Iltxik). — To  qu(4e  the  author's  bieid  de- 
script  iuu: 
r  a.  Ligate  (lie  lower  jwrtiori  of  the  tabe  i  or  ]  iueb  froui  tlie  free  end* 
ifake  with  fine  Hhar|>-|iointed  sei^sofB  a  longitudinal  incision  twice  as  long 
as  Hif*  diameter  of  the  ureter  in  tlie  wall  of  the  lower  cud,  ]  inch  below 
the  ligature, 

b.  Make  an  incision  with  the  scissors  in  the  upper  portion  of  the 
Ureter,  fjeginniug  at  the  o|H:n  end  of  the  duet  ami  carrying  it  up  J  iueli. 
This  incision  insures  the  putency  of  the  tube  (Fig.  Hi8,  .1). 


*  It  has  been  observed  by  various  writers  that  the  ureter  could  he  dilatetl  with 
i  to  twice  its  nonna.1  nlze. 

*  Jour,  of  the  Am.  Mrd,  AfiHoc.,  1900,  xxxv,  StU). 
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(\  Pass  two  very  ^nuill  I'Lunijrii-  iuxmIU*?;  ariiieil  with  one  tlireati  of  &t( 
ilizerl  catgut  tlirougli  the  wall  of  the  u[if>ri'  i-ml  of  tlie  ureter  ^  inch  ff 
tht^  <'xtreniit\%  from  within  outwan],  thi'  necMlhjs  Imn^  froiii   -^  to  \  incB 
apart,  and  eqnidititant  from  the  %.m\  iif  the  iluet»     It  will  lie  &een  that  th^ 
loop  of  catgut  between  tiie  need  leg  firmly  grasps  the  end  of  the  ureter.  ^H 

(L  These  needles  are  now  enrried  througii  the  slit  in   the  t^ide  of  fflW 
lower  end  of  the  ureter  into  and  down  the  tube  for  \  inch,  wliere  the)'  arc 
pui^lied  through  the  wall  of  the  dnct  i^itle  hy  side  (Fig,  168,  H). 

e.  It  will  now  l>e  seen  that  the  traction  ujxm  this  catgxzt  loop  passfi 
through  the  wall  of  the  ureter  will  draw  the  upper  fragment  of  the  duct 
into  the  lower  portion.    This  done,  the  ends  of  the  loop  are  tied  toget 
securely^  and,  as  the  catgut  will  he  absorbed  in  a  few  days,  calculi  du 
fonn  to  obstruct  the  passage  of  urine  (Fig.  168,  C). 

f\  The  ureter  is  now  envelojied  cjirefuUy  with  peritoneum.     This  may" 
be  doue  by  lifting  the  duet  gently  into  the  cavity  of  the  peritoneum,  drai^ 
ing  down  the  serous  nieml*ranc  carefully  behind  the  ureter,  and  after 
ing  the  peritoneum  around   it,  stitching  it  in  a  position  to  pennaner 
inclose  aiiil  protect  the  tul)eJ 


■iact   I 

t 

rnaT" 
lenflyi 

t,iij 
the   i 


r>achc  Kiiiniot  eni]iloys  three  sutnre,**  to  drag  the  upjier  segment  ii 
tlic  lower  one.     This  ff>r  tlte  pnposo  of  puckiTing  the  np[ier  st*gment,  if 
it  is  considerably  dilated  (Fig.  1*UV). 

We  nuiy  disrcganl  tlie  dtscnssion  of  the  relative  nrethods  of 

three  ]ir<_»ee<lures,   but  iW 

ff  o  1 1  o  wing  olj^ervatia 
seem  ajiposite: 
1.  All  of  the  opera- 
tions  have  been  equally 
successful. 
2.  Invaginati< 
whether  end  -  in  -  c*nd 
end-in-side,  may  lie 
fornieil  more  easily 
rapidly  than  lJi>vee'9 
oration^ 
3.  End'in-side  ana 
mosis  Ti^-astes  more  of 
length  of  the  duct  thi 
eitlier   of   the   other    \wOk_ 

Fio.  169, — Lateral  Anastomosis  (Baolic  Emmet).       Bove6  elaiins  that  Ws 


/, 


^  Van  Hook  is  tiere  speaking  of  an  intraperitoneal  op^mtion,  which  ureteral  j 
tomosii*  almost  alwfiys  ia.     If,  however*  the  duct  hii**  been  approached  from  t»ehind  1 
peritoneum,  the  risk  of  opening  that  structure  into  a  cavity  over  which  urine  ol| 
Ieiu«t  donl^tful  clf-anliness  has  lit»en  poured  would  scarcely  be  compeusaled  for  by  I 
atlvantage  of  a  pt'ritoural  inve.^tment. 
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eration  may  be  performed  even  though  as  much  as  3  inches  of  the  duct 
have  been  cut  away.^  lie  has  also  suggest^jd  that  in  case  of  need  the 
kidney  may  be  l(K)sciied  and  stitched  low  in  the  loin. 

4.  Whatever  method  is  employed  it  is  customary  to  use  catgut  for 
all  sutures  that  enter  the  lumen  of  the  duct,  and  silk  for  the  others ;  this 
in  order  to  avoid  calculous  incrustation. 

5.  When  the  lower  end  of  the  ureter  is  lost  or  useless  for  any  reason," 
cysto-ureterotresis  is  the  operation  of  choice.  When  this  is  imprac- 
ticable, the  choice  lies  between  entero-ureterotresis  and  nephrectomy  (or 
shutting  oflF  the  ureter  with  the  object  of  causing  atrophy  of  the  kidney 
— a  dangerous  though  simple  procedure),  with  a  preference  for  the  lat- 
ter, if  the  opposite  kidney  is  able  to  support  life. 

Cysto-ureterotresis.  —  Cysto-ureterotresis  (uretero-cysto-neos- 
tomy)  has  been  em])loyed  usually  for  the  relief  of  uretero-vaginal  fistula, 
rarely  for  other  conditions  when  ureteral  anastomosis  proved  imprac- 
ticable. 

P^ggi?  ^^  1887,  made  the  first  experiments  in  reference  to  thia  opera- 
tion.   Xovaro  and  Bazy  were  the  first  to  perform  it. 

Three  routes  have  been  chosen — viz.,  vaginal,  sacral,  and  abdominal. 
The  vaginal  and  sacral  routes  have  nothing  to  recommend  them. 

Almost  every  surgeon  who  has  performed  the  abdominal  operation 
has  devised  his  owti  technic.  The  various  methods  have  been  enumer- 
ated by  Boari  -  and  Morris.^  To  avoid  confusion,  it  is  best  to  describe 
only  a  tyj)e  operation.  The  peculiarities  of  each  case  will  suggest  the 
necessary  modifications. 

Whether  the  ureter  is  to  be  attached  intraperitoneally  or  extraperi- 
toneally  is  often  decided  by  the  features  of  the  case.  It  is  safer  to  oper- 
ate extraperitoneally  through  the  lumbo-inguinal  incision  when  possible, 
elevating  the  ])eritoneum  until  the  bladder  (distended  with  boric-acid 
solution)  is  entirely  exposed,  freeing  the  ureter  from  the  pjeritoneum 
and  drawing  it  down. 

The  bladder  is  then  emptied  by  catheter  and  incised  on  the  point  of 
a  sound  at  the  most  convenient  point.  The  ureteral  orifice  is  then  split 
to  prevent  stenosis,  and  attached  to  the  bladder  by  means  of  a  catgut 
traction  suture  (as  in  the  Van  Hook  anastomosis).  It  is  ccmvenient  at 
this  juncture  to  introduce  a  ureteral  catheter  and  upon  it  to  suture  the 
outer  layers  of  ureter  and  bladder.  When  the  operation  is  performed 
within  the  peritoneum  the  line  of  union  should  be  protected  by  a  peri- 
toneiil  or  an  omental  fold. 

While  the  Boari  button  has  twice  been  employed  successfully,  it  has 
the  obvious  disadvantages  of  its  prototype,  the  ilurphy  button — viz., 

^  Jour,  of  the  Am.  Med.  Assoc. ^  1901,  xxxvii,  254. 
^Guyon's  Annales,  1899,  xvii,  1059,  1141. 
•  Op,  ciL,  ii,  563. 
06 
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possil vilify  of  striuinrc  and  (litficiiltv  of  extraction  (it  cannot  he  iisK^ 
the  male  for  this  n^asHii). 

After  ojienilioii  il  is  ciisloiMiirv  ti>  kvuve  Hit'  iireleral  ciitliHcr  in  jil 
for  fniir  liV  fivt*  «lnvs. 

In  ^n^eral  instance's  the  ureter  bas^  seemed  too  short.     An  inrb 
more  may  be  gained  by  loosening  the  pnbic  attachments  of  the  bladi 
(Witzrl,  Kelly,  Penn^se)  and  suturing  its  fundus  tu  tht^  lateral  |h*Iv^ 
wall.     i>unrt  has  ^iiceueded  experimentally  in  bridging  a  greater  gi 
He  dissected  up  as  a  flap  the  whole  thickness  of  the  anterior  bladi 
wail  an  inch  wide  with  its  base  at  the  fuiidns.     Tins  lie  turner!  back  m 
sutorcfl  as  a  sh  t*ve  about  a  ureteral  catheter  and  the  extremity  of  thp 
ureter,     lb*  tht^n  closed  the  wimnd  in  the  bladder.     Such  an  exteuj*ivo 
line  of  suture  wnuld  require  prutection  by  drainiige  for  fear  of  leakagt?* 
Dislocation  of  the  kidiiej  to  gain  ^lack  Inis  nut  Um'U  performed  in  r 
nec*tion  with  eysto-nreterotresis.     An  isolated  Infip  of  intestine  has  I 
emj^IcAvd  experimentally  to  bridge  the  gap  between  ureter  and  Idad 

Eesalts.- — ()h  the  whole,  the  results  obtained  in  plastic  ureteral 
gery  are  excellent.  They  j>reserve  the  healthy  kidney  and  permit  it  to 
remain  si)inub  and  are  not  attended  hy  any  milable  ditticulty  in  te*'hmc 
nor  any  cunsiderabie  niurtulity.  In  dirt*ct  contrast  are  the  o|x^rative 
methods  em])loyed  to  divert  the  course  of  the  urine,  which,  by  the  ditfi- 
culty  of  tbeir  teclmic,  their  high  mortality,  and  sniall  ijer<:»entagp  of 
actual  cures,  uniy  well  deter  the  most  ex|)erienced-  In  the  table  at 
iM^inning  of  tbis  chapter  they  have  been  listed  **  for  exstrophy  of 
bladder  "  Ix-eause  this  unfortunate  deformity  is  almost  the  only  warrant 
for  their  ]>erfnnmuHM\ 

Closure  of  the  Ureter  and  Nephrectomy. — When  all  atteii 
at  reestablishing  the  c^mtinuity  of  tlie  ureler  fail»  nephrectomy  may 
C(»ntemplateil  as  preferable  h)  cutaneous  iistuUzati<jn  or  enter»>-nn*t 
tresis.  Indeed,  if  the  op|H>site  organ  is  kn^wn  to  be  sound  tlie  remi 
of  r>ne  ki<lney  may  hv  ]n'rfeetly  compatible  with  tbe  niaiuteuam^*  of  Iff? 
Under  these  cireumstiUKn^s  I  he  operation  is  ipiite  frtn^  from  thmger. 

In  a  few  instances  surge  oris  have  lx*en  satisfied  to  tie  off  I  he  endi 
a  (b'vided  ureter  jiud  so  to  leave  the  kidney  to  atrit]>by.     As  far  as  I  ki 
the  i^esult  biis  always  bc»en  happy;  yet  to  h*avi^  I  he  kidney  thus  as  a 
sible  fiK'us  for  suppuration  is  no  small  risk,  for  numerous  exjierin 
liave  shown  that  with  tbe  ureter  thus  tied  f>fT  tbe  kidney  falls  a  victiW! 
to  bacteria  wliicli,  under  ordinary  circmustances,  it  coubl  transmit  wi 
out  harm  to  itsi*lf,     Ilenee^  of  the  two  o|}erations  nepbrect-oiny  is  to 
preferred. 

OPERATIONS    TO    OrVERT   THE    URINARY    STREAM 

CiitaneouB  Fistulization. — The  operatlou  of  nephrostomy  is  pi 
erable  to  ureteral  cutane^ius  tisttdizatiou,  wbich,  as  Watson  justly 
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marks,  either  results  in  a  kinking  of  the  duct  or  brings  the  fistula  tcx)  far 
forward  to  be  conveniently  handled. 

Entero-ureterotresiB. — The  implantation  of  one  or  botli  ureters 
into  tlie  bowel  (the  rectum  or  the  sigmoid  flexure  is  usually  selected)  is 
followed,  when  successful,  by  results  which,  at  first  sight,  are  encourag- 
ing. The  rectum  becomes  accustomed  to  retain  the  urine  perfectly  for 
a  space  of  from  three  to  six  hours,  and  the  immediate  result  is  by  that 
much  better  than  cutaneous  fistulization.  This  fact  has  led  many  sur- 
geons to  advocate  the  operation.  But  recent  researches  tend  to  prove 
that  the  conclusion  was  precipitate.  Animal  experiments  from  the  time 
of  Gliick  and  Zoller  (1881)  down  to  Peterson,^  Zeit,^  and  Frank  ^  have 
been  extremely  discouraging.  The  immediate  mortality  runs  from  60 
per  cent  to  90  per  cent,  while  those  dogs  that  survive  show  interesting 
lesions. 

Dogs  which  had  fully  recovered  from  the  operation  and  the  resulting 
pyelo-nephritis,*  and  were,  to  all  appearances,  in  perfect  health  and  vigor 
again,  all  had  granular,  contracted  kidneys,  due  to  induration  and  cica- 
trization of  diseased  areas.  .  .  .  Dogs  which  had  fully  recovered  after  uni- 
lateral implantation  were  living  by  the  other  kidney.  The  kidney  of  the 
side  operated  on  was  atrophic  and  granular,  the  result  of  an  early  pyelo- 
nephritis. The  functionally  active  kidney  was  from  2  to  8  times  the  size 
of  the  atrophic  one  (Zeit). 

The  results  of  the  operation  upon  man  have  been  but  little  better. 
According  to  Peterson,  double  implantation  has  been  performed  18 
times  with  8  deaths  (44  percent)  immediately  due  to  the  operation,  and 
3  deaths  from  a  subsequent  pyelo-nephritis  (total  mortality  01  per  cent). 
Unilateral  implantation  fared  somewhat  better,  with  3  primary  deaths 
among  15  cases  and  2  secondary  deaths.  Of  those  followed  for  more  than 
a  month  after  operation  Peterson  has  compiled  the  following  table :  ^ 

1  ureter  implanted,  well  after 6  months. 

1  ureter  implanted,  well  after 18  months. 

1  ureter  implanted,  well  after 2  years. 

1  ureter  implanted,  well  after 8  years. 

2  ureters  implanted,  well  after 5  weeks. 

2  ureters  implanted,  well  after 3i  months. 

2  ureters  implanted,  well  after 10  months. 

2  ureters  implanted,  well  after 1     year. 

2  ureters  implanted,  well  after 3J  years. 

» Joixr.  of  the  Am.  Med.  Ass'n,  1901,  xxxvi,  444,  506,  569,  632,  735. 
'  N.  Y.  Med.  Jour.,  1901,  Ixxiii,  756,  839. 
^Jour.  of  the  Am.  Med.  As8*n,  1901,  xxxvi,  1466. 
*  Which  seems  always  to  occur. 

■  I  have  advisedly  omitted  the  cases  of  Beck  and  Evans,  since  both  have  died  of 
pyelo-nephritis,  though  reported  well  at  the  end,  respectively,  of  7  and  13  months. 
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It  is  obvinns,  tlion,  that  tiUnn  1  out  of  every  3  ei\scs  iipm  wliom  mtV 
lateral  iinfilanfjition  is  ihnw  un\\  Imj  exiwrtecj  t*^  live  (whether  wUli  an 
atrophied  kidney  or  lint,  we  need  not  ileeide),  while  1  in  4  biktrrHl 
inijiluiitiitiijna  .shmild  recnn'er.  Tiie  evident  U,  I  agree,  ample  to  (xni* 
ilemn  either  pnx^edure,  even  without  the  strong  probability  that  the 
vivnrs  uU  have  dinnaged  kidneys.^  But,  fr^rtunatelj,  we  have,  in 
jihriLstoniy  and  in  AlaydTs  o{x*ratinii,  proecdnrt*9  whieh,  while  not 
any  means  bereft  of  danger,  afford  a  elianee  of  nx^overy  suffieientJ 
bring  them  well  within  the  seojx?  (»f  praetieal  snrgiTV. 

Maydl's  Operation*^  J n  1S«H  ilaydl  -  rejiorted  his  fir&t  eases  i 
ureter<>-trigorial  aaastoiuosis.     This  ojK»ratioa  consists  of  the  iinplu 
tion  into  the  colon,  not  of  the  ureter  itscdf,  but  of  the  blathlor  wall 
rounding  the  mouth  of  the  ur€-ter.     The  ojx^rution  has  only  bc^n  om- 
lilijved    for  exstro|)hy   of   the   bladder    and    allied    oonditions,    and   is 
pt.'rtVirnied  as  f<tl!o\vs:   A  prolje  or  a  ureteral  catheter  is  introduced  into 
each  ureter  after  the  operative  field  has  Im-cu  eleaas^'d  as  well  as  may  be, 
and  an  elliptical  sertiou  surrounding  the  mouths  of  iKJth  ureters  is  tltt^ 
cut  from  the  bladder  wall,  great  care  being  taken  not  to  injure  the  ti^f 
ters.     Next,  the  jjeritoneal  cavity  is  ojx*ned*     A  convenient  locip  of  iht 
sigmoid  flexure  or  the  rectum  is  selected  and  brought  out  of  the  ttb- 
dduiiaal  woirud.     The  nreters^  with  tlieir  attached  portion  of  trigone, 
are  then  freed,  a  longitndinal  incision  is  made  in  the  wall  of  the  gut,  i 
witli  the  necessary  precautions,  and  into  this  the  sei^tioii  of  trigone  is  * 
BUtnred.     The  remainder  of  the  bladder  is  now  stripjK-d  of  it5  mucous  ! 
membrane  and  the  abdominal  wound  close<l  as  tightly  as  possible,  with 
splitting  and  transposili<ai  of  the  recti*  if  necessary.     As  a  final  precaih 
tiun  the  sidiincter  ant  is  strettdted  and  a  tnlie  inserted  and  loft  in  for 
several  days  to  establish  drainage  and  so  to  minimize  the  dang«*r  of  leak- 
age and  renal  reti^ntion. 

TIjis  ojJiTatinn  avoids  several  of  the  dangers  associate*!  with 
pie  uretero-intestinal  anastomosis.  For  the  cicatricial  ureteral  orii 
which  has  provetl  so  liable  to  eoutractui'C  with  disastrous  result*  to 
kidney,  it  substitutes  the  nornuil  mnseular  orifii^^  of  the  nreter,  mid, 
wbili*  this  IS  not  an  absolute  ja^Hteetion,  it  has  proved  very  effectual  dia- 
ieally.  Among  "^i\  cases  ei>ll(*i*ti'd  liy  Peterson  tliere  was  a  primary  nIO^ 
tality  of  1  Jr  tier  cent  { Ti  cases)  and  a  secondary  mortality  of  5  p»r  ct*nt 
(2  eases).  Sjdiincteric  confrrd  proved  good  in  27  cases,  fair  in  4>  JinJ 
por^r  in  1.  The  craivalescence  of  (\  cases  was  delayed  by  temporary  nri* 
nary  fistuhe.  These  figures  proelaim  the  practical  advantage  of  ilayiH'* 
oi3eration.  Yet  even  this  proce(hirc  cannot  l»e  considere<l  ideal* 
capital  ojieration  in  the  course  of  whieh  a  foul  bladder  and  the 

^Joitr.  of  the  Am.  Med.  Am*n,  ITJOl,  xxxvi,  1263, 
'  H'/ern.  mcd.  WiK'henschr,,  18^)4,  xliv,  1113.  11G1>,  1209,  1256,  1297. 
xlvi,  1241,  ia33,  1373.     Ibid,,  18911,  xUx,  249,  304,  3ti0. 
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toneal  cavity  are  simultaneously  invaded  must  always  retain  an  appre- 
ciable mortality,  and  diverting  the  urine  from  the  bladder  into  the 
rectum  can  never  be  accepted  except  as  a  makeshift  to  avoid  greater 
evils. 

Peters's  Operation.' — This  modification  of  MaydFs  procedure  con- 
sists in  dissecting  out  each  ureter  separat€Jly  with  its  surrounding  bit 
of  trigone,  and  implanting  each  in  a  separate  hole  punctured  in  the  an- 
terior rectal  wall  immediately  behind  the  wound  made  by  freeing  the 
ureters,  the  whole  operation  being  extraperitoneal.  The  ureter  ends 
hang  free  in  the  rectum.  The  ureter  catheters  are  immediately  with- 
drawn and  the  sphincter  stretched  to  prevent  back  pressure. 

URETERECTOMY 

Ureterectomy  has  been  repeatedly  performed  for  tuberculosis,  less 
often  for  neoplasm,  stone,  and  stricture.  In  these  last  conditions  ure- 
terectomy is  only  indicated  when  it  is  deemed  inadvisable  or  impossible 
to  preserve  the  kidney.  Indeed,  the  operation  commonly  passes  by  the 
name  of  nephro-ureterectomy,  for,  excluding  the  cases  of  resection  al- 
ready alluded  to,  excision  of  the  ureter  implies  a  previous  or  a  simul- 
taneous nephrectomy. 

With  the  patient  lying  upon  his  side  the  oblique  lumbo-ilio-inguinal 
incision  is  made  (p.  835)  and  carried  down  as  far  as  need  be,  even  to 
the  external  abdominal  ring.  When  the  peritoneum  is  reached  it  is 
carefully  elevated  and  the  ureter  sought  for.  If  the  oj^eration  is  being 
performed  with  nephrectomy  the  ureter  is  usually  readily  traced  down; 
but  if  the  ureterectomy  is  secondary  it  is  preferable  to  disregard  the 
fistula  and  to  search  for  the  duct  wliere  it  crosses  the  brim  of  the  pelvis. 
The  peritoneum  is  carefully  elevated  until  the  finger  feels  and  recog- 
nizes by  their  pulsations  the  internal  and  external  iliac  arteries.  Op- 
posite the  junction  of  these,  closely  confined  to  the  jieritoneum  by  its 
fibrous  sheath,  the  ureter  will  be  found.  The  sheath  is  nicked,  an 
aneurysm  needle  passed  under  the  ureter,  and  after  that  the  dissection 
is  easy  unless  there  are  adhesions,  in  which  case  great  care  must  be 
exercised  not  to  tear  the  peritoneum.  The  ureter  may  be  followed 
down  into  the  pelvis  to  its  vesical  orifice,  where  it  is  to  be  divided 
between  ligatures.  The  external  wound  is  then  sutured  in  layers 
after  such  irrigation  and  with  such  drainage  as  the  surgeon  deems 
advisable. 

Several  surgeons  have  employed  the  combined  abdominal  (extra- 
peritoneal) and  vaginal  method  devised  by  Kelly,  but  it  has  not  proved 
as  satisfactorv  as  tlie  method  described  above. 


*  Brit,  Med,  Jour.,  1901,  June  22. 
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The  excision  of  that  part  of  the  bladder  wall  adjoining  the  mouth  of 
the  ureter  is  diflScult  and  unnecessary  except  in  those  rare  cases  of  ure- 
teral neoplasm  which  extend  into  the  bladder.  The  operation  is  best 
performed  by  extraperitoneal  abdominal  section  combined  with  supra- 
pubic cystotomy,  the  wound  in  the  bladder  being  sutured  according  to 
the  usual  method. 
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CHAPTER   LXXXIII 
ANATOMY    OF    THE    BLADDER— SUPRAPUBIC    OPERATIONS 

ANATOMY 

The  bladder  is  a  muscular  sac  lying,  in  the  male,  between  the  rec- 
tum and  the  pubes  when  empty,  and  distending,  when  full,  into  an  oval 
bag  occupying  more  or  less  of  the  hypogastrium  (Fig.  25).  Its  posi- 
tion is  fixed  below  by  the  urethra,  by  the  pelvic  fascia,  which,  after 
lining  the  cavity  of  the  true  pelvis,  is  reflected  upward  and  lost  on  the 
bladder  and  rectum  (as  pubo-prostatic  and  inferior  vesical  ligaments), 
and  by  the  recto-vesical  fascia,  which  binds  the  prostate  and  the  neck  of 
the  bladder  to  the  rectum.  The  muscular  tissue  of  the  organ  is  covered 
on  the  outside  by  peritoneum,  on  the  inside  by  mucous  membrane. 
Above  and  on  the  sides  the  peritoneum  covers  the  bladder,  but  is  at- 
tached loosely,  especially  at  the  base,  so  as  to  offer  no  obstacle  to  any 
change  in  shape  or  position  of  the  viscus. 

A  knowledge  of  the  peritoneal  reflections  upon  the  bladder  is  essen- 
tial to  a  correct  imderstanding  of  the  operations  of  epicystotomy  and 
suprapubic  aspiration.  When  the  bladder  is  empty  it  lies  contracted 
behind  the  pubes;  the  peritoneum  leaves  the  abdominal  walls  at  the 
symphysis,  and  passes  at  once  to  the  bladder,  over  which  it  is  spread, 
and  thence  reflected  upon  the  rectum  from  the  base  of  the  bladder,  so 
that,  when  the  latter  is  absolutely  or  even  partially  empty  no  trocar  or 
aspirating  needle  may  reach  it  from  the  anterior  abdominal  wall  with- 
out traversing  the  peritoneal  cavity. 

Very  different,  however,  is  the  condition  of  the  viscus  when  dis- 
tended. Then,  as  its  cavity  fills  up,  the  peritoneum  is  carried  with  it 
In  this  way  the  distended  bladder  carries  up  the  peritoneum  in  front, 
so  that  in  extreme  retention  a  distance  of  2  to  5  cm.,  or  even  more,  above 
the  symphysis  becomes  bare  of  ]jeritoneum.  Hence  the  election  of  the 
region  immediately  above  the  pubes  for  aspiration  and  the  necessity 
of  filling  the  bladder  before  attempting  suprapubic  cystotomy.  The  re- 
lation of  the  peritoneum  to  the  bladder  also  varies  behind.  When  the 
viscus  is  distended  the  peritoneum  barely  reaches  the  blind  ends  of 
the  seminal  vesicles;  when  empty  it  descends  between  them  almost  to 

the  prostate. 
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The  shajH^  of  lliu  l)hi«l(ier  varitri  with  age.     The  bladder  of  an  iiifa 
18  ovoidal  in  f^hajK*,  with  its  long  axis  running  do^\^lward  and  a  li 
fnrw;irdj  «iid  it.s  apex  at  the  urethral  oritice.     It  lies,  when  full,  alnKj 
entirely  out  of  the  pelvis.     As  age  advances  the  hkdder  sinks  inlf 
pelvis,  assnnies  an  almost  aplierieal  8ha|je  wdieu  tilled  and  pos^eikses  a 
flattened  fl^Hjr  in  tlie  region  of  the  trigone.     Later  still  the  has  foij^M 
apjMrars  with  its  attendant  ills,  ^^ 

The  tnmrle  of  the  bladder  h  eomposc?d  of  three  coats— external,  niid- 
die,  and  internal.  The  external  or  longitndinal  eoat  consists  of  nunier* 
ona  titers  nnniing  from  the  prostate  up  over  tlie  fundus,  where  they  are 
met  by  a  siMiilar  set  of  iiln^rs  from  the  anterit>r  stirfaee.  On  the  place 
of  meeting  there  is  often  a  swirl  or  **  cowHek^*  of  nuisele  fillers.  Ov 
the  sides  of  the  organ  the  longitudinal  layer  is  thin  and  nninijmrtau 
Its  iihers  are  closely  connected  w^ith  the  prostate  and  the  deep  layer  i 
the  recto-vcsical  fascia,  and  intermingle  with  tlie  deepT  layers  of 
blailder  nmsele.  The  middle  layer  forms  the  bulk  of  the  vesical  nniscfi 
Its  tibers  are  denstdy  interlaced  and  have  a  generally  circular  eharacler 
The  intornal  layer  of  nmsele  consists  of  a  few  scattering  bnn»lles 
longitudinal  iil>ers,  so  irregular  and  inconspicuous  that  some  anatomia 
deny  their  existence. 

The  (rigune  of  the  bladder  is  part  of  the  urethra  (p.  3VK}. 

The  rtuicoiis  metnbmne  of  the  blatlder  is  of  a  j-uile  salmon  color, 
niarkably  insensitive  in  hcndtli,  covered  by  a  strati  Med  pavement 
theliunij  and  lying  in  folils  when  the  bladder  is  ci:>ntracted,  except  over 
the  trigone,  where  it  is  always  smooth.     The  glands  are  not  nnmen»n^, 
except  on  the  trigone  and  near  the  neck.     They  are  exeee*lingly  small, 
and  composed  of  clusters  of  simple  follieles.     The  coats  of  the  bladd 
are  united  by  connective  tissue,  which  is  everywhere  loose,  except  at 
trigone. 

The  bladder  is  arbitrarily  described  as  having  four  sides^ — anterior, 
posterior,  and  two  lateral*  These  four  sides  mei?t  alnive  in  the  fumhu, 
below  and  in  fn>nt  in  the  nt'ck,  which  is  the  nretliral  oritiee.  The 
trigone  and  surrounding  portions  of  the  pr*sterior  \\i\\\  are  s|K>ken  of  ua 
the  floor.  The  ureters  pierce  the  floor  of  tlic  bladder  obliquely  and  of 
at  the  angles  of  tlie  trigone. 

The  artvrivs  of  the  bladder  are  the  su[ieriorj  middle,  and  infei 
vesical.     They  anastomose  friH^^ly.     The  vvln^  are  numerous  and  H 
throe   jilanes — the   8u1>serous,   the   intermuscular,    and   the   submnc 
They  anastomose  freely  with  one  another  and  with  tljc  prostatic  plex 
and  the  plexus  of  Santorini  above  the  neck  of  the  bladder.     They  em( 
into  the  hypogastric  veins.     The  It/inphafics  of  the  bladder  wall  \vi 
overlooked  by  tlie  older  anatomists,  but  their  existence  has  l»e€*n  rej^ 
edly  verified  of  late  years.     They  run  chiefly  l>en€*atb  the  ninc»>ns  im 
brane  and  empty  into  several  small  groups  of  glan^ils  lying  uliout 
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bladder  itself  and  thence  into  the  iliac  glands  along  the  internal  and 
common  iliac  vessels.  These  iliac  glands  are  commonly  infected  by  vesi- 
cal neoplasms.  The  lumbar  glands  are  less  frequently  involved,  the 
inguinal  glands  very  rarely  (Pasteau  ^). 

The  fetal  bladder  is  connected  with  the  allantois  by  the  urachus,  and 
this  canal,  closing  at  the  time  of  birth,  persists  as  a  fibrous,  subperi- 
toneal cord  connecting  the  fundus  of  the  bladder  with  the  umbilicus. 
This  canal  very  exceptionally  remains  patent  throughout  the  whole  or  a 
part  of  its  length. 


SUPRAPUBIC  OPERATIONS  UPON  THE  BLADDER 

The  following  are  the  types  of  operations  performed  upon  the  blad- 
der by  the  suprapubic  route : 

Puncture  of  the  bladder. 
Aspiration  of  the  bladder. 
Median  suprapubic  section. 
Transverse  suprapubic  section. 

Suprapubic  section  with  resection  of  the  pubes,  or  symphyse- 
otomy. 
Suprapubic  lithotomy. 
Intraperitoneal  cystotomy. 
Suprapubic  secticm  for  tumor. 

Removal  of  pedunculated  growths. 

Partial  cystectomy. 

Uretero-cystoneostomy. 

Complete  cystectomy. 
Suprapubic  cy^tostomy. 
Excision  of  vesical  diverticula. 
Curettage  of  the  bladder. 
Suprapubic  prostatectomy. 

Puncture  of  the  Bladder 

In  preantiseptic  days  pimcture  of  the  distended  bhidder  gave  such 
bad  results  that  it  was  abandoned  in  favor  of  aspiration.  Puncture  of 
the  bladder  may,  however,  be  safely  employed  if  a  few  simple  precau- 
tions are  attended  to.  The  advantage  of  the  operation  is  that  it  may  be 
done  very  rapidly  under  local  anesthesia.  It  is  required  only  when 
the  bladder  is  distended  with  urine. 

*  "  fitat  du  syst^me  lymphatique  dans  les  maladies  de  la  vessie  et  de  la  prostate," 
Paris,  1898,  p.  48. 
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Special  Instruments  Required — Trocar  and  caiiriiila  uf  t^uch  size  that 
a  ir>  Frencli  soft-nibbiT  eatlietcr  will  pa^s  snugly  througli  the  cannula* 
Tlie  eatlkcliT  sIiauM  have  two  eyeis  and  slinnM  \m  of  soft  ruhlK^r.         ^M 

Technic* — Tlio  liyp(iga8triuiii  h  shaved  and  jirc}>ared  as  for  a  Tiiql^ 
operation.  Before  iK'^iiining  tlio  (){>cration^  the  surgeon  assures  himself 
liy  iM^reiissiiPii  that  ihe  bladder  underlirs  the  alHlHitiinal  wall,  and  that 
no  intestiiiea  intervene.  Tlie  akin  is  then  infiltrated  in  the  median  line 
for  a  distance  of  2  cm*,  teg^inning  1  era,  alxjve  tlie  pulies.  The  iufil- 
tratetl  skin  h  ineist'd  iind  drawn  ajnirt  hy  two  artery  damps.  The  6ul>- 
cutaneous  ti^ssue  and  the  fa.^eia  of  the  tinea  alha  are  then  incised.  Tim 
may  usually  be  done  without  any  further  infiltration.  The  trocar  auJ 
cannula  are  then  inlrodurer!  through  the  incision  ami  plunged  into  the 
liladderj  the  trocar  withdrawn  antl  the  urine  permitted  to  How  out,  th<^ 
cannula  kdn^  depressed  a  little  as  the  bladder  euiptie8  it.self.  The  **oft- 
r!d)lM*r  catheter  is  then  introduced  through  the  cannula  into  tlie  bladder 
and  the  cannula  withdrawn.  The  catheter  should  project  at  least  Ji  cin. 
into  the  cavity  of  the  bladder.  It  is  then  caught  to  the  muscles  or  the 
skin  by  meant^  of  a  suture^  a  cigarette  drain  introduced  alongside  it  dq^H 
to  the  blad<ler  wall,  and  the  skin  |>artially  sutured.  ^^ 

Mter-treatnient, — ^Tbe  cigarette  <lraiu  is  withdrawn  in  forty-eight 
hours,  the  wound  protected  by  antiseptic  dressings  until  it  heal?^,  the 
biadtler  irrigated  ttirougli  tlie  catheter  every  day,  and  tlie  catheter  at- 
tached to  an  appropriate  receptacle  to  catch  the  urine.  The  ijjatieil 
need  not  be  eoutiTUHJ  to  bed  after  o|K^ration. 

Postoperative  Complications. — Tlie  one  danger  is  infection  of  ihe  i 
lular  tissue  between  the  bladder  and  the  abdominal  walk     If  iLis  occurs,, 
the  w^ound  must  be  enlarged  and  the  infected  space  drained. 

Aspiration  of  tiik  Bladuek 

The  byixigastriinu  is  prejiared  iintiseptically  and  the  bladd 
cussed  as  for  puueture.    An  aspirating  needle  4  cnu  long  should  Ik?  u^ 
This  is  plunged  directly  into  tlie  bladder  at  a  point  alHuU  1  cm,  aWe  I 
the  pubes.     The  urine  is  aspirated  and  suction  omtitiued  as  the  needle 
is  w^ithdrawn. 

The  danger  of  infection  ahaig  the  track  of  the  needle  is  slight; 
occurs,  it  calls  for  incision  and  drainage. 


ScpRAPucici  Cystotomy 

Special  Instruments  Required — Besides  the  f»rdinary  scalpeh*, 
cepSj  clamps,  el  cetera,  a  strand  of  heavy  silk  sbnuhl  Ih'  at  hand,  loQf' 
enough  to  make  two  loo|)s  for  suspension  of  the  bladder   walk 
special  retractors  arc  absolutely  necessary,  and  the  niechanical  ret 
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tors  are  not  generally  empIoye<L     Walker's  suprapubic  retractors  are 
serviceable  and  may  be  employed  instead  of  the  silk  ligatures. 

Preparation  of  the  Patient. — The  ])ube8  and  genitals  are  shaved  and 
prepared  as  for  a  major  operation.  A  soap  pf)ultice  should  not  be  left 
on  the  scrotum  more  than  three  hours.  If  a  catheter  can  be  introduced 
into  the  bladder,  this  organ  should  be  washed  with  1 :  10,000  nitrate-of- 
silver  solution  once  a  day  for  several  days  before  the  operation,  if  there 
is  infection  and  if  the  emergency  permits.  The  patient  should  be  put 
up<m  a  table  that  will  permit  of  the  Trendelenburg  tx)sition,  but  the 
operation  is  begim  with  the  patient  lying  flat 

Distention  of  the  Bladder — The  bladder  is  distended  either  with 
boric-acid  solution  or  air.  The  latter  is  preferable,  both  because  it  lifts 
the  bladder  into  the  wound  and  because  it  does  not  soil  the  field  when 
the  bladder  is  opened.  It  is  introduced  through  a  catheter  in  the  ure- 
thra, either  by  a  piston  syringe  or  by  the  bulb  of  a  Paquelin  cautery.. 
The  bladder  is  only  moderately  distended  before  tlie  incision  is  made. 

The  Incision. — An  incision  is  made  in  the  linea  alba  at  least  6  cm. 
in  length,  beginning  1  cm.  al)ove  the  pubes. 

After  getting  fairly  through  the  muscles,  a  tliin  fascia  is  observed 
with  yellow  fat  beneath  it.  This  fascia  is  divided  transversely,  then  the 
pulp  of  the  finger  is  placed  between  the  yellow  layer  of  fat  and  the  sym- 
physis, and  the  fat  is  rolled  upward  toward  the  upixjr  angle  of  the  in- 
cision. This  layer  of  yellow  fat  contains  the  peritoneum,  which  is  not 
seen  unless  adherent,  in  which  case  it  may  be  torn  into. 

Tearing  the  peritoneum  is  not  an  important  accident.  The  wound 
is  quickly  sutured  with  fine  catgut  and  kept  out  of  the  way  in  the  upper 
angle  of  the  incision  during  the  remainder  of  the  o])erati(m. 

The  bladder  is  now  pumped  full  of  air  until  it  fills  the  bottom  of  the 
wound,  a  tense  globe  covered  with  distended  veins.  With  short-curved 
needles  in  a  holder,  a  p<^)rtion  of  the  bladder  is  taken  up  in  a  broad  loop 
on  each  side,  the  silk  knotted  in  long  loops,  and  these  are  used  as  re- 
tractors. Even  though  the  veins  be  large  they  may  be  disregarded  and 
the  bladder  boldly  cut  into  between  the  ligature  loops. 

Incision  of  the  Bladder. — A  sharppointed  bistoury  is  plunged  di- 
rectly down  into  the  cavity  of  the  bladder  in  the  median  line  at  the  lower 
angle  of  the  wound,  and  drawn  rapidly  upward  and  outward,  incising 
the  bladder  wall  sufficiently  to  admit  the  finger,  or  to  a  greater  extent 
if  that  is  required.  The  patient  is  then  elevated  into  the  Trendelenburg 
position,  the  bladder  wound  pulled  o\ivn  by  the  sutures,  clam])S,  or 
sjx^cial  retractors,  and  the  interior  of  the  bladder  pal])ated  or  ins])ected. 
Inspection  is  facilitated  by  the  use  of  a  head  mirror  or  the  electric  head 
lamp. 

After  whatever  intravesical  operation  is  required  has  been  j)er- 
formed,  the  bladder  is  sutured. 
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Suture  of  the  Bladder  without  Brainage — ]f  tlie  bladder  is  uninfocfe 

it  may  \\g  sutured  witbMii  <lraiuagt\  and,  even  if  infected,  careful  ftiit 
ing  may  succeed  in  closing  its  cavity.  Xo  suture  should  be  employed 
for  the  mucous  uiendirane.  The  wall  of  tlio  organ  may^  be  be^t  closed 
by  introduviug  uiattrr^s  sutures  of  10-day  clirouiic  gut  through  tlie 
whole  mnsciilur  coat  down  to  the  mucous  membrane^  and  protecting 
these  hv  one  or  twi>  rows  of  LcmlK*rt  sutures.  The  line  uf  sutures 
shoulrl  then  Ix^  tested  by  filling  the  bladder  through  the  urethral 
catheter. 

The  bladder  is  then  anchored  to  the  recti  muscles  by  a  suture  at  < 
side  of  the  incision.     This  rliniiunteg  dead  spaces. 

In  closing  the  abdominal  wound,  it  is  safer  to  leave  a  ciga 
drain    rnnniiig   down    to    the   bladder,    not    only    l>ecause    of    possil 
leakage  after  the  operation,   hut  Ik^chuso  the  wound  may   have  \n 
infected  by  the  cnutents  of  the  bladder  during  the  operation.     If 
j>aticiu^s  urethra   is  tolerant,  it  is  preferalile  to  leave  an  indwellif 
calhetcr  in  place  for  at  least  three  days,  though  this  is  often  safclv 
dis]H>nHed  with. 

Suture  of  the  Bladder  with  Drainage — If  the  bladder  is  iufocT^d,  it] 

alwnys  safer  tn  lenve  a  suprH[Mdiic  draiu  running  into  its  cavity.     If  aOj 

intravesical  hemorrhage  is  anticipated   (as  in  suprapubic  Itthotoinj^l 

the  drainage  need  G^\ 
\y  consist  of  two  mh- 
rtd*ber     catheters, 
]>refer     tln>se     devi 
by    Tilden    Briiwa^ 
having  a  right  an^H 
so    that    the    cathet^P 
lie    aloTtg    the    alxloro- 
inal  wall  without  kink- 
ing.    They   shoultl  be 
held    in    place    by   §o-  ^ 
tures.    If  cousidoi 
intravesical    heraoP 
rbage     is     antitdpai 
(as     in     pros tat 
touiy),    a    Very    lar 
drainage-tnbc  shuuld  In*  employed.     The  Freyer  tube,  whose  lumcJi^^ 
large  enough  to  admit  the  little  finger,  is  the  best.    A  soft-rublier  ca^ 
ter  should  \iv  run  alf»ngside  it  for  coufinuous  irrigatiou.     The  b1ad*l 
wctuTxl   is  HUtund   arouud   this  tube  in  the   manner  alreutly   deaci 
(Fig.  170K 

Af ter- treattnent.^^Cnii tinnitus  irrigsititin  is  kept  U]^  for  several 
after  all  bleeding  has  ceased     The  tube  is  left  in  place  at  least  until 
fourth  or  fifth  day.     On  removal  of  th©  suiirapubie  tube,  it  is  bettef 
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insert  an  indwelling  catheter  into  the  urethra,  whereby  the  urine  is 
drawn  oflF  until  the  suprapubic  fistula  shall  be  sealed.  If  this  cannot  be 
done,  urine  flows  from  the  fistula  for  a  few  hours,  if  the  tube  has  l)een 
a  small  one,  and  for  several  days  if  the  Freyer  tube  has  been  used.  As 
the  suprapubic  fistula  begins  to  close,  this  flow  becomes  intermittent 
and  the  patient  urinates  in  greater  and  greater  quantities,  until,  at  the 
end  of  several  days  more,  the  wound  has  healed.  The  suprapubic  fistula 
may  remain  open  as  long  as  several  weeks. 

Postoperative  Complications — If  the  patient's  condition  is  bad  at  the 
time  of  operation,  or  if  the  suprapubic  drainage  works  badly,  so  that 
there  is  leakage  alongside  the  tul)e,  the  prevesical  fat  is  likely  to  become 
infected  and  to  slough  away.  This  complication  very  much  prolongs 
the  healing  of  the  wound;  it  should  be  irrigated  frequently  and  the 
sloughs  cut  away  as  rapidly  as  possible. 

Permanent  fistula  is  unlikely  to  result  after  suprapubic  section  if 
there  is  no  obstruction  to  the  outflow  of  the  urine  through  the  urethra ; 
but  if  such  an  obstruction  exists  it  must  be  removed  before  the  fistula 
will  heal.  If  the  patient  is  in  poor  physical  condition,  the  fistula  may 
break  open  several  times  before  it  finally  heals.  Its  ultimate  healing  is 
hastened  by  keeping  a  tul)e  in  the  outer  portion  of  the  wound,  in  order 
to  make  the  bottom  heal  first,  enlarging  the  wound  for  this  purpose,  if 
necessary;  or,  if  the  fistula  has  come  dowTi  to  a  pin  point,  it  may  be 
cauterized  with  silver  nitrate  or  by  injections  of  alcohol  or  two  or  three 
drops  of  ethereal  peroxid  of  hydrogen.  This  substance  should  be  used 
with  great  care  lest  any  of  it  get  into  the  bladder  and  cauterize  its 
mucous  membrane. 

Transverse  Suprapubic  Cystotomy 

Incision — The  skin  and  the  fascia  over  the  rectus  muscles  are  di- 
vided by  a  crescentic  incision,  the  concave  of  which  reaches  to  within  2 
cm.  of  the  border  of  the  pubes,  and  the  ends  of  which  turn  upward  and 
extend  to  the  edges  of  tlie  rectus  muscles.  A  transverse  incision  is  then 
made  through  the  median  half  of  the  two  recti,  hut  Ix^fore  dividing  their 
outer  portions  they  are  caught  by  stout  silk  sutures.  The  remainder 
of  the  recti  are  then  divided  and  the  patient  put  into  the  Trendelen- 
burg position.  The  fascia  and  fat  overlying  the  bladder  are  then  pushed 
upw^ard  and  the  bladder  exposed,  and  this  organ  incised  transversely  to 
the  desired  extent.  The  edges  of  the  bladder  incision  are  affixed  to  the 
skin  by  sutures,  or  held  up  by  clamps  or  retractors. 

The  Suture — After  the  oj^eration  has  been  completed,  the  patient  is 
let  down  from  the  Trendelenburg  position,  and  the  bladder  sutured  with 
or  without  drainage  in  the  manner  already  described.  The  upper  sec- 
tion of  the  recti  is  then  pulled  down  by  the  suture  loops  that  were  placed 
at  the  beginning  of  the  operation,  and  the  muscles,  with  their  a\\tQ.^\ft^ 
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and  the  instrument.  After  all  stones  have  been  removed,  the  bladder 
is  very  carefully  palpated  for  diverticula*  which  might  contain  small 
concretions. 

Intbapebitoneal  Cystotomy  (Habbington's  Opebation) 

The  Incision. — The  incision  is  quite  the  same  as  that  for  extraperi- 
toneal median  suprapubic  cystotomy,  except  that  the  incision  of  the  ab- 
dominal wall  should  be  extended  to  reach  the  umbilicus,  and  the  peri- 
toneum should  be  opened  in  the  median  line  as  in  abdominal  section. 
With  the  patient  in  the  Trendelenburg  position,  the  peritoneal  incision 
is  carried  down  to  the  reflection  over  the  bladder,  and  that  organ,  dis- 
tended with  air,  is  then  incised  in  the  median  line. 

Snture  of  the  Wound. — The  bladder  wound  is  closed  with  mattress 
sutures  of  chromic  gut  and  protected  by  an  additional  line  of  Lembert 
sutures,  including  the  peritoneum  and  the  superficial  layers  of  muscle. 
Although,  according  to  Harrington  (who  was  the  first  to  employ  this 
operation  intentionally)  and  Mayo,  it  is  unnecessary  to  drain  by  supra- 
pubic tube,  it  is  so  impossible  to  be  absolutely  sure  in  all  cases  that  no 
leakage  will  occur,  that  suprapubic  extraperitoneal  drainage  for  four  or 
five  days  is  surely  a  safeguard,  and,  if  small  tubes  are  used,  need  not 
prolong  nor  interfere  with  the  convalescence.  The  line  of  suture  should, 
of  course,  be  tested  very  carefully  by  inflation  of  the  bladder,  and  if  the 
suprapubic  tube  is  not  used  an  indwelling  catheter  should  be  employed. 

SuPBAPUBic  Section  fob  Tumob 

The  operations  required  for  the  removal  of  tumor  of  the  bladder, 
apart  from  the  intravesical  oi^erations  (p.  90G),  depend  upon  the  nature 
of  the  tumor.     We  shall,  accordingly,  describe: 
Removal  of  jDcdiculated  growi:hs. 
Removal  of  sessile  growths  of  the  anterior  or  lateral  walls  of 

the  bladder  (partial  cystectomy). 
Removal  of  sessile  growths  involving  the  trigone  or  the  ureter 

(  uretero-cy  stoneostomy  ) . 
Removal  of  the  whole  bladder  (total  cystectomy). 
Bemoval  of  Pediculated  Growths. — Special  Instminents  Re- 
qnired — It  is  convenient  to  have  a  pair  of  Guyon  tumor  forceps  with 
which  to  grasp  the  tumor,  and  it  is  sometimes  necessary  to  have  very 
sharply  curved  needles  for  suturing  the  mucous  membrane  at  the  bottom 
of  the  deep  cavity.    The  Paquelin  cautery  should  also  be  at  hand. 

The  Incision — Tf  the  gi-owth  is  situated  away  from  the  bladder 
neck,  it  may  be  reached  by  the  (ordinary  median  incision ;  if  near  the 
bladder  neck,  the  transverse  incision  may  be  required,  or  the  median  in- 
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risjiiii  mtw  lie  somcwhiit  rnliir^rrl   liy  iiickiiiir  tlie  iMinler  fit  Hit'  nn^l 
iiins4'lc^  sit  tlif  lowi-r  viyA  nf  flic  iiH*isiuiu 

Suture  of  the  Bladder  to  the  Skin. — In  orthn'  to  [irovftit  in<>eiilati<m 
of  tilt*  wniiiid  wiili  fni^tiiriil8  (lotarlietl  fn»m  thr  tTiiii<»r  the  hUJ- 
der  wmnhl  .should  l>e  .sutured  to  the  .skill  K-fore  the  tumor  is  eveii 
tt^rirht'iL 

Examination  of  the  Bladder.-^ Altlioiifi;!!  lihidder  fmnnrs  can  l>e  m 
iM^ttiT  SI  SMI  hv  iIh*  evsrMs^■(Jpl•  timii  by  the  eyt\  ufter  the  Viluddor  has  l»eeii 
oiKqieil  ir  is,  nevertheless,  eHHentinl  to  setireh  tlie  hUnhh^r  cavity  eiirefirlly 
on  the  ehiiuee  of  fimliiifi^  sonic  tumor  thiit  has  heitn  overWked  by  the 
eysfosrojH*. 

Eemoval  of  the  Tumor — The  iicdiele  of  tlie  tumor  is  seized  with  tJie 
Giiynn  ehiinn  as  fur  as  possilik^  fmm  tlie  tumor  itself  anrl  drawn  upwanJ 
into  tile  wound.     Afi  it  is  drawn  foreihly  upward,  the  jjediele  h  tra^M 
fixed  at  ii  distanee  of  1  euL  to  2  nn.  from  the  clamp  w*ith  catgut  siUU^H 
at  intervals  of  ahotit  ^  eui.     Tlie  tumor  is  then  exeised  WMth  the  miioou^ 
niemhrane  for  1  cm.  around  tlie  hase  of  the  j>ediele.     The  sutures  ih 
had  l>een  previously  jilaeed  nw  then  tied,  and,  if  any  hemorrhage 
sists,  are  rei^tiforeed  liy  further  sutures.     After  removal  of  all  tnniS^ 
the  hladder  is  oii(*<^  again  earefu]l%  int^fieeted  hefore  iMeing  closed* 

Operative  Complications. —  If  the  tumor  is  Iar^»  and  bleeds  frcel; 
should  tirst  he  curetted  aw!»y  with  the  finger  and  its  has<:»  then  sc53 
with  the  clauip,  as  soon  as  this  can  Ix;  svtm.  If  the  neophisin  tears  uwav 
when  grasped  with  the  elanim  its  base  may  again  be  caught,  or,  if  tliis; 
is  inijMissible,  the  point  of  implantation  should  Ik*  thorHUghly  cauteriTeil 
w^itli  tlie  Pa(]uelin  cautery.  If  the  tuu^or  invi4ves  the  (^<lge  of  the  \irc- 
teral  orifice  it  may,  nevertheles.s,  lie  cut  away  ;  hut  in  placing  the  sutures 
one  should  he  ra refill  not  to  compress  the  ureter. 

Partial  Cystectomy- — In  order  to  remove  tumors  that  nre  sessile, 
or  that  intiltrate  tlie  bhidder  wall,  it  is  necessary  to  excise  with  them  the 
whole  thickness  of  the  nntlerlying  hla<l(h^r  wall  and  the  snrronmlin*, 
tissues  fcir  at  least  2  em.  on  t*very  side  of  the  growth-  l^artial  cystine 
t^miy  can  always  }ye  done  from  without  inw*ard  if  the  tnmor  is  Hitiiated' 
on  the  side  or  apex  of  the  bladder.  If  upon  the  trigone,  it  must  be  pr- 
formed  fn>m  within  outward.  If,  from  the  prelinunary  cystoscopj^ 
is  inferred  that  m<jre  than  one  third  of  the  bladder  wnll  have  to 
moved,  or  tliat  tlu^re  is  infiltration  <>f  the  whole  trigtme  or  even  of  tl 
greater  jiart  o{  it,  it  is  prolmlily  Itcttcr  either  to  attempt  no  excision 
or  to  attem])t  total  <'yslcct<mjiy* 

Resection  from  Without  Inward. — A  large  incision  will  be  requir 
hut,  inasmuch  as  there  may  l^e  some  tlitKcnlty  in  accurately  a[ipnixintat' 
ing  the  bladder  incision,  it  is  preferable  to  make  thi^  extra f»eritoncal, 
if  the  ]>eritonenm  can  possibly  be  stnp|»e<l  hack  far  eiiongh  from  the 
wollfl  of  the  bladder.     Otherwise,  one  o{K?rates  iiitra|>eritoneally 
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force.  The  bladder  is  first  opened  in  the  median  line.  The  tumor  is 
then  located  by  palpation  and  insi)ection,  and  is  removed  en  niasse  with 
the  surrounding  bladder  wall  for  2  cm.  away  from  its  base.  The  blad- 
der wall  is  closed  as  usual  by  mattress  and  I^embert  sutures.  If  the 
tumor  is  low  down  near  the  ureter,  this  duet  should  be  identified  and 
isolated  l)efore  the  excision  is  performed,  lest  the  ureter  be  accidentally 
divided. 

Excision  from  Within  Outward — The  incision  is  begim,  if  possible,  at 
its  deei)est  angle  and  carried  straight  through  the  bladder  wall  to  the 
fatty  tissue  beneath.  As  the  angle  of  the  bladder  is  loosened  it  is 
grasped  by  volsella  and  pulled  upward  in  such  a  way  as  to  pull  upon  the 
vessels  to  diminish  hemorrhage,  and  also  to  bring  the  wound  closer  into 
view  and  to  make  the  remaining  incision  easier.  After  the  tumor,  with 
its  surrounding  bladder  wall,  has  been  excised,  great  care  must  be  taken 
to  place  sutures  through  and  through,  including  the  muscle  wall  and 
the  mucous  membrane.  Inasmuch  as  these  have  to  be  knotted  inside  the 
bladder,  they  should  be  of  plain  catgut 

Hemorrhage  during  the  Operation. — Apart  from  the  great  difficulties 
in  actually  removing  the  tumor,  the  great  comi)lication  of  this  operation 
is  hemorrhage.  Hemorrhage  of  the  bladder  wall  itself  is  controlled  by 
suture;  hemorrhage  of  the  vesical  plexus  of  veins  may  require  gauze 
packing  to  be  left  in  place  for  forty-eight  hours  after  the  oi)eration. 

Beeection  the  of  Bladder  with  Uretero-cystoneostomy.— 
The  bladder  is  opened  in  the  usual  manner  and  its  interior  inspected. 
If  the  tumor  is  found  invading  the  ureter  orifice  and  extending  upward 
well  on  to  the  side  of  the  bladder,  it  is  removed  from  without  inward. 
If  it  is  confined  to  the  region  of  the  ureter  orifice,  it  is  removed  from 
within  outward. 

Preliminary  Ureteral  Catheterism — The  subsequent  steps  of  the  opera- 
tion are  much  facilitated  if  a  catheter  is  now  placed  in  the  ureter  and 
retained  therein  until  that  canal  is  divided. 

Removal  from  Without  Inward — After  })lacing  the  ureter  catheter, 
the  lateral  bladder  wall  is  seized  with  the  fingers  or  with  forceps,  and 
the  peritoneum  stripjxHl  away  from  it  until  the  ureter  is  reached.  A 
strand  of  catgut  is  then  passed  around  this  tube  and  tied  close  to  the 
bladder  wall,  the  ureter  catheter  being  withdrawn.  Next,  the  tumor 
and  the  surrounding  bladder  wall  are  excised  and  the  ureter  divided. 
The  bladder  incision  is  then  closed  in  the  usual  manner  and  the  ureter 
implanted  in  the  bladder  wall,  preferably  at  one  side  of  tlie  incision,  but 
if  necessary  in  the  incision  itself.  The  technic  of  this  implantation  is 
descril)ed  elsewhere  (j).  859). 

Total  Cystectomy. — Total  cystectomy  has  given,  in  the  past,  al- 
most 100  per  cent  mortality,  either  from  the  oix>ration  itself  or  from 
recurrence.  Albarran  mentions  but  one  survival  of  five  years  (Hogge), 
57 
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aoil  one  nf  fonrtix^ii  years  (Puwliok)*  TIj**  operation  itsrOf  is  cxtrt^mHy 
tcidious  and  diffiealt.  It  in  |M'rtonjiod  ujk»ii  a  patient  whose  vitnlity  has 
lx!en  groat ly  reduced  liy  the  malignant  neoplasm,  and  eouva!e«eence  from 
the  operation  is  eoni[ilieated  hy  the  dittiealties  arising  from  the  dis- 
posal of  the  ureters.  It,  has  l^eeii  hUggt^sted  that  thei^e  be  plaee<I  in  the 
ret^tiim  or  the  intestine,  in  the  vagina  or  the  nrethra,  or  in  the  siipertieial 
wound*  All  of  thesi*  ]»rue(»chires  have  resnlle<l  ihoron^hly  l»adly.  The 
only  oj>eration  that  otfers  any  hope  is  ihat  sngge^^ted  hy  Watson^ — riz,» 
double  simultaneous  preliminary  iiephnjttt(»my,  folh>we<l,  after  an  in* 
terval  of  a  few  days,  hy  total  eysteet^imy.  The  liest  teehnie  for  total  cy$* 
tectomy  is  prolmhly  tliat  suggested  by  Albarran.  It  eimsists  of 
following  steps: 

In  the  Male*^ — Ililatend  perineal  inei^^ion  and  lilx*ration  of  the  pos- 
terior  surface  of  I  he  prustatej  then  of  the  lateral  surface  of  tlie  prt^^slal^ 
followed  by  division  of  the  membranous  urethra  at  the  ajiex  of  the  pil^| 
tate,  and  li Iteration  of  tlu*  anterior  surface  of  the  pn»state  with  eauter  ' 
izatiou  of  the  cut  ends  of  the  urethra  (p,  tS98)-  The  patient,  who 
been  in  the  lithotomy  |X>sition,  is  then  placed  in  the  Trendelenburg 
tion  for  tlie  following  ste|>8: 

Transverse  incision  of  the  skin  and  ivctns  nuiseles. 
Separation  of  tlie  peritoneum  fn^m  the  hlad*ler. 
Division  of  the  pubo-vesical  ligaments  lietweeu  two  clamf 
Division  of  the  uret**rs  and  of  the  lateral  vas<.mlar  eounectic^r 

it{  the  bladder  l^etween  clamps. 
Cauti*rizatiou  and  ligation  of  the  cut  ends  of  the  ureter, 
TIemoval  of  tile  bladder  and  prostate. 

In  the  Female. — The  perineal  lib<_"ration  of  the  bladiler  is  replaced^ 
incision  of  the  anterior  vaginal  wall  up  to  the  eul-de-sac,  and  liberation 
laterally  of  the  bladder  from  the  surn>unding  tissues,     Tlie  remainder 
of  the  operation  is  performed  as  in  (be  male. 
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Permanent  suprapubic  drainage  of  the  Idadder   is   performed  bv 
median  suprapubic  cystotomy,  followed  by  suture  of  the  wound  in  the, 
bladder  to  the  wound  in  the  skin.     Wassilief  has  suggested  that  a  spli^H 
ter  of  some  tone  may  l>t^  obtained  hy  separating  the  mucous  niembrfl^ 
from  the  muscle  of  the  bladder  wall,  and,  while  leaving  the  muscle  in- 
side the  abdominal  cavity,  drawing  oiily  the  mucous  membrane  up  to 
the  skin. 

Postoperative   Treatment- — The   drainage-tube   is   retained    in   place 
until  the  woimd  has  healed.      It  is  then  n^inoved  and  the  jiatieut 
teeted  by  a  hypogastric  urinal  (Fig.  114)  or  tube  (Fig,  7 
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Excision  of  Vesical  Diverticula*: 

The  excision  of  a  vesical  diverticulum  is  required  only  when  the  sup- 
puration occurring  in  this  cavity  keeps  up  so  severe  a  cystitis  as  seri- 
ously to  impair  the  patient's  health.  The  operation  is  a  difficult  one. 
It  consists  in  cat<!hing  the  side  or  the  bottom  of  the  diverticulum  with 
a  clamp,  excising  the  mucous  membrane  of  the  cavity,  and  suturing  the 
muscular  wall  in  order  to  obliterate  the  cavity,  and  covering  the  whole 
with  a  suture  for  the  mucous  membrane  of  fine  catgut.  If  possible,  a 
drain  should  be  carried  down  to  the  point  of  operation  on  the  outside 
of  the  bladder,  and  the  bladder  itself  should,  of  course,  be  drained. 

Curettage  of  the  Bladder 

This  operation  is  only  performed  upon  seriously  inflamed  bladders, 
which  are  often  so  contracted  that  access  to  the  cavity  is  attained  with 
difficulty.  The  usual  median  incision  is  made,  and  when  the  bladder 
has  been  opened  its  mucous  membrane  is  vigorously  curetted  away.  On 
account  of  the  irregularities  of  the  surface,  it  is  very  difficult  to  remove 
all  shreds  of  mucous  membrane,  and  the  remaining  shreds  may  best  be 
gotten  rid  of  by  cauterization. 

Suprapubic  Prostatectomy 

The  technic  for  suprapubic  prostatectomy  most  popular  to-day  is 
that  of  Freyer,  a  modification  of  the  procedure  of  Fuller,  which  in  turn 
is  a  modification  of  the  McGill  operation. 

The  bladder  is  opened  by  a  median  incision  and  the  finger  intro- 
duced to  make  a  rapid  palpation  of  its  interior.  Stones,  if  present,  are 
removed,  and  then  the  operator  introduces  one  or  tAvo  fingers  of  his  left 
hand  into  the  rectum  to  make  counter-pressure  upon  the  prostate;  and, 
upon  the  organ  thus  pressed  up  into  the  wound,  he  palpates  with  the 
index  finger  of  the  right  hand  in  the  bladder.  A  rapid  survey  having 
satisfied  him  as  to  the  shape  of  the  enlargement,  the  prostatic  capsule  is 
opened  in  the  median  line.  The  easiest  way  to  do  this  is  with  the  ser- 
rated scissors  of  Fuller,  one  blade  being  introduced  into  the  urethra,  the 
other  into  the  bladder.  A  deep  cut  is  thus  made  in  the  median  bar  or 
lobe,  and  the  index  finger  is  immediately  introduced  into  this.  The 
finger  is  insinuated  into  the  tissues  until  upon  one  side  is  felt  the  lobu- 
lated  tissue  of  the  hyj)ertrophied  gland,  and  upon  the  other  the  capsule. 
In  this  layer  enucleation  is  rapidly  made  with  the  aid  of  counter-pres- 
sure from  the  rectum. 

Freyer's  technic  consists  in  sweeping  around  the  outside  of  the  whole 
of  the  hyi^ertrophied  portions  of  the  gland,  between  the  gland  tissue  and 
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tln'  riipsiilr/  tliiis  ti^ariiji^  awav  witli  tlic  !iYl)<:'r1rf>|)liied  jijlaiid  the  wlio 
of  the  prHstiUic  Hri^tlini.  TLe  dissi^ctiMU  is  tnirrit'd  fonvnrd  until  thr 
anterior  liinil  nf  tin*  I'lilargtiiieiit  iM  rtnicluHl;  ihen  tht*  wbule  prcKJt«to 
and  ijusttniur  iirctlira  iire  rut  or  torn  away.  Olher  oi>erat*vrs  do  not 
insist  u|Hin  rc'Hinviiig  t\w  prn,stutie  luvtlirii,  ami  it  i.s  not  apparoiU  timt 
unything  i^  gained  by  this  pro<:«cIiirc.  One  does  as  well  by  enucleating 
all  liyiK'rtropiiit'd  |mrt!i>nt^  of  the  gland,  witli  llie  knowled^re  that  in  tlii? 
einiflratifni  a  great  part  of  tlie  prostatic  urethra  will  certainly  l>e  naeri- 
fietnl ;  la  it  if  the  gland  is  enorniouisly  enlargt^d,  it  is  better  to  follow 
Freyer's  terlinir  pnH*isely  anfl  rtniir>v(»  the  whole  affair  en  tntifisr. 

After-treatment ^ — If  ^ne  has  been  cai^fid  to  kfx*i>  in  the  right  huTr, 
and  t*>  remove  only  the  hypertrophied  lobes  withont  tearing  into  the 
onter  layers  of  the  eapsidc  of  the  prostate,  the  hcniorrhagf*,  tbongh  con- 
sidera!)Ie  at  first,  rajiidly  abates.  The  large  Freyer  drainage-tube 
should  be  introdnerd,  with  a  small  catheter  alongside  it,  and  continuous 
irrigation  kept  u}«  through  tliis*  If  the  tnlw,^  becfaues  plugged  wltli  clots 
it  is  disconntH"te<K  the  clots  are  readily  sncked  out,  and  the  continuous 
irrigation  is  resnmeth  Ilypodormoelysis  should  lie  performed  as  a  rou- 
tine tneesure  nt  least  miet^  after  the  ojieration. 

Complications  during  the  Operation. — If  the  fibrous  sheath  of  the  p«)fr 
tate  is  torn  tliriHigli  dnring  the  oj^eration,  grave  hemorrhage  and  later 
infci*titin  nf  the  ischiorectal  spaee  are  possible  coni plications.  To  avoid 
these,  drainage  slioidd  l>e  provided  by  rapid  jierineal  section. 

The  ]>atient  is  put  in  the  lithotomy  position,  the  skin  and  superficial 
tissues  incised,  a  finger  iutrodncf^d  into  the  prostatic  capsule,  or  through 
the  hole  in  this,  from  above,  and  another  introdncc*l  through  the 
j)erineal  wound  from  beh>w.  By  hhmt  dissection,  keeping  well  fi>^ 
ward  toward  tlie  pid>es,  these  fingers  may  be  made  to  meet.  A  perineal 
drainttge-fuhe  is  then  introduced  tlirongh  this  incision.  Exce}>t  under 
these  circmnst^nces,  there  seems  no  reason  to  apply  perineal  drainage* 
to  cases  (*f  sti]ira]J!d)ic  prostatectomy.  ^H 

The  only  i>th€*r  o|ji'rative  coiuplieation  worthy  of  comment  is  W^ 
difficulty  that  may  be  exi>erienced  in  enucleating  the  gland.     If  the  hy- 
pertropliy  is  stmill  and  tlie  tissue  fibrous  and  adherent,  it  may  he  impis- 
sible  to  enucleate  with  the  finger  without  undidy  lacerating  the 
tatic  capsule.     Tender  these  circumstances,  it  is  my  custom  eithe 
excise  a    V-shaped  piece  from  the  prostatic  bar,  or  to  burn  out  thati 
gion  thoroughly  with  the  actual  cautery.     These  fibrous  prostates, 
the  ideal  cases  for  ojieration  by  the  Chetwood  niethod. 


'  He  orig;iimlly  insiaied  ttiat  he  removed  all  the  gtund  tissue;  but  this  w&s  i 
plirtiseology. 


CHAPTER   LXXXIV 
MEDIAN   PERINEAL  SECTION 

The  general  types  of  median  perineal  section  arc  the  following: 
Median  iierincal  urethrotomy — 

For  drainage. 

For  drainage  of  prostatic  abscess. 

For  drainage  of  periurethral  abscess  and  infiltration. 

For  stricture  (combined  with  internal  urethrotomy). 

For  impassable  stricture. 

For  prostatectomy. 

PERINEAL   SECTION    FOR    DRAINAGE 

Position  of  the  Patient — The  patient  is  placed  in  the  so-called  lithot- 
omy position,  upon  his  back,  with  thighs  and  knees  flexed  at  an  acute 
angle  and  held  in  this  position  by  the  Clover's  crutch,  leg  supjxjrts,  or 
the  hands  of  two  assistants. 

Field  of  Operation. — The  field  of  ofxiration  to  l)c  prepared  antisep- 
tically  includes  the  pul)es,  the  external  genitals,  the  perineum,  and  the 
adjoining  portions  of  the  thighs  and  buttocks.  These  are  prepared  by 
the  usual  routine  of  shaving,  soap  poultide,  and  antiseptic  dressing,  and 
final  scrubbing  up  upon  the  table.  It  is  to  be  remembered  that  the  sen- 
sitive skin  of  the  scrotum  is  greatly  irritated  by  the  soap  })oultice,  which 
cannot,  therefore,  be  left  in  place  for  more  than  three  hours.  In  scrub- 
bing the  patient  upon  the  table,  special  care  should  be  taken  to  clean 
the  preputial  cavity  and  to  cleanse  the  bladder  and  urethra,  if  this  is 
possible,  by  means  of  irrigation  with  nitrate  of  silver  (1:10,000)  or 
permanganate  of  potash  (1 :  6,000).  It  is  l)ettcr  to  leave  some  of  the 
fluid  in  the  bladder,  in  order  that  this  antiseptic  may  run  out  from  the 
wound  during  the  operation. 

Instnunents  Required — A  grooved  urethral  staflF,  a  sharp-pointed, 
curved  bistoury,  and  a  perineal  tul)e.  The  p^rint^al  tuln*  may  consist  of 
a  soft-rublKT  tulx^  with  terminal  and  lateral  eyes,  to  the  ti])  of  wliicli 
is  sewed  the  top  of  a  s(>ft-rubl)er  catheter.  Tb^  drainagc-tulM*  should 
be  size  28  or  30  French,  the  catheter  15  or  16  French.     In  place 
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of  this  apparatus   a   inetallie   double-ciirrent   tul>G  with   ftmall   inflow 
and  large  (uitHuw  uiay  lx»  eiiiploved.     Of  theBo  there  are  nn-eral  vari- 
eties.    I  ii«e  the  uiie  devised  by  Dr.  Hagner  of  Wash* 
Iiiigtojh 
Instrxiinents  Employed  if  Local  Anesthesia  is  V%ti 
The  urethra  is  anesthetized  by  the  method  employed 
in  ev8t08e«>j\v.     In  place  of  the  bit^toury  the  surgeon 
requires  a  s(*a]j:*el,  artery  damps,  gro^jveil  <lirtM:»tor,  and 
female  catheter,  and  the  hypodermic  «*yrin|!:e,  needle, 
and  i^f>luiimi. 
The  Operation  under  General  Anesthesia The  of 
atioii    can    readily    be    done    in    two    minutes,    sou 
times  in  une.      T her*/ fore,  the  patient   may  lie  plar 
upon  the  table  and  aiiej^thetized  there  by  nitrous  03 
and  oxygen  or  by  ethyl  ehlorid.     Pure  nitrous  oxid 
objeetiomible  oii  ac<*onnt  of  the  spasm  it  sumetimei*  11^ 
tlnees,  which  prevents  the  patient  from  maiiit^ii] 
the  urethrotomy  position. 
The  gr^Mived  staff  is  lul)ricatiHl  and  intr»xlueed 
Fia  1*'— Ferine-  "*^*-*  *^^'  l)la<kler  to  uiake  sure  that  its  p>int  has  pai^sed 
AL  Tt'iiE  WITH  the  membranous  urethra.     It  is  then  withdrawn  and 
iKKMivAL    AND  ly^,\^\  ]jy  j^j^  assistant  in  such  a  maimer  that  its  ct 
jirojiK'tM  forcefully  against  the  pi^rinenm. 
The  surgeon  feels  the  staff  with  tlie  forefinger  of  his  left  hand  and 
pltmge.s  the  bistoury  into  the  skin  of  the  |>erineuui  in  the  median  line 
about  5  cm,  in  front  of  the  anus  and  driving  the  fxiint  of  the  ki 
directly  into  the  gror»ve  of  the  staff  just  where  it  l>egins  to  curve  af 
from  the  iierineum  toward  the  bladder. 

As  soon  as  the  knife  is  felt  to  strike  the  staff  it  is  pushed  inward 
along  this  instrument  for  about  2  cm.  and  then  drax^m  outward  and 
backward  in  such  a  manner  as  to  make  an  incision  tbrough  the  urethra, 
the  overlying  tissues,  and  the  skin,  just  large  enough  to  admit  tJie  sur- 
geon's finger.  As  tlie  knife  is  withdrawn,  the  finger  is  introduced  in  its 
phif*e  and  feels  the  metal  staff  within.  This  instrument  is  tlten 
fully  withdrawn,  and  as  its  tip  passes  from  imder  tlie  surgeon's  fii 
he  presses  this  finger  forward  into  the  bulbt>ns  urethra  (according  to 
the  classical  descripti<m,  the  membranous  urethra  shoidd  be  ojiened,  hut 
this  is  never  done  without  very  careful  preliminary  dissection — and  ^^J 
eision  of  the  bulb  is  entirely  harmless).  ^| 

The  tight  ring  of  the  cut-off  uuiBcle  is  felt,  and  into  this  the  finger  ' 
is  firudy  but  gently  insinuated,  thence  into  the  prostatic  urethra 
into  the  bladder     These  reginus  are  investigated  raindly  for  vvhat€ 
diseased  condition  is  supiKised  to  Iw?  present.    Tliis  investigation 
assisted  by  counter-pressure  from  a  finger  in  the  rectum  or  from  a  hi 
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on  the  hypogastrium.  The  finger  is  then  withdrawn  and  the  perineal 
tube  inserted  in  its  place.  The  bladder  is  irrigated  with  one  or  two 
syringefuls  of  nitrate  of  silver  solution  (1: 10,000),  in  order  to  clear 
out  any  clots  that  have  been  forced  in,  and  to  minimize  the  danger  of 
infection. 

It  will  be  noted  that  the  bladder  is  readily  cleared  of  blood  unless 
the  internal  sphincter  has  been  torn,  but  that  a  free  venous  ooze  drips 
from  the  perineal  wound.  This  comes  from  the  incised  bulbous  ure- 
thra, and  even  though  this  appear  alarmingly  severe,  it  does  not  require 
that  the  wound  be  packed,  for  the  counter-pressure  of  the  dressing  upon 
the  perineum  readily  stops  it,  while  the  removal  of  the  gauze  packed  in 
the  urethra  is  always  painful  and  sometimes  excites  secondary  hemor- 
rhage that  requires  replacement  of  the  tube  and  repacking  of  the  urethra. 

The  tube  may  Ixj  fixed  in  place  by  sewing  it  to  the  skin.  I  prefer 
to  hold  it  by  means  of  two  long  sterilized  tajxjs,  in  the  center  of  each  of 
which  a  slip  knot  is  made,  to  be  tied  snugly  around  the  tube.  The  ends 
of  the  tapes  are  laid  X-wise  along  the  patient's  groins  and  lateral  gluteal 
creases,  and  tied  tightly  either  to  a  band  about  the  waist  or  to  pieces 
of  adhesive  plaster  affixed  to  the  flank. 

A  dressing  of  gauze  is  then  placed  about  the  tube  outside  of  the 
tapes,  to  be  held  in  place  by  a  T-bandage.  It  is  l)cst  to  use  the  so-called 
"  female  "  T-bandage  with  a  single  central  piece,  which  j)iece  is  split  up 
just  far  enough  back  not.  to  interfere  with  the  {xjrineal  tube.  Its  two 
ends  are  laid  over  the  dressing  on  each  side  of  the  tube,  crossed  in  front 
of  the  tube,  enough  extra  gauze  laid  transversely  underneath  the  scro- 
tum to  support  this  well,  and  the  two  ends  of  the  T-bandage  finally 
carried  up  and  pinned  to  the  waistband  in  front. 

The  patient's  legs  are  then  let  down  from  the  supi)orts,  and  the  ef- 
ficiency of  the  jwrineal  tulx3  tested  by  injecticm  of  salt  solution  or  boric- 
acid  solution  through  its  inflow.  This  solution  should  flow  out  rapidly 
through  the  large  outflow-tube.  If  it  does  not  flow  out,  the  tube  is  not 
inside  the  bladder,  or  is  plugged  with  clots.  If  it  flows  out  in  an  irregu- 
lar and  intermittent  manner,  suddenly  stopping  off  and  beginning  again, 
the  tube  has  been  inserted  too  far.  By  pushing  in,  pulling  out,  or  re- 
moving the  tube  to  examine  it  for  clots,  it  is  finally  placed  at  the  proi)er 
position.  In  order  to  avoid  such  manipulations  after  o]x>ration,  the 
tul)e,  when  first  placed,  while  the  patient  is  still  upon  the  ojierating 
table  with  his  legs  in  the  air,  should  be  inserted  just  far  enough  to  run 
smoothly  and  then  pushed  in  about  2  cm.  farther,  and  fixed  in  place  by 
the  tapes.  This  leaves  ample  leeway  both  for  a  slight  tendency  to  work- 
ing out  and  for  the  swelling  about  tli(»  n(H*k  of  the  1)1  adder  which  may 
occur  during  the  first  twenty-four  hours  after  opi»ratioii. 

Operation  under  Local  Anesthesia — The  urethra  is  anesthetized  by  in- 
stillation of  5-per-cent  alypin  lubricant  (p.  53),  and  at  least  fifteen 
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minutes  permitted  to  elapse  for  this  to  take  effect  This  time  is  em- 
ployed in  the  final  cleaning  of  the  operative  field,  getting  the  patient 
into  the  urethrotomy  position,  and  be^nning  the  infiltration  anesthesia. 
For  infiltration  0.2-per-cent  cocain  solution,  with  1 :  10,000  adrenalin, 
is  used. 

The  skin  is  anesthetized  in  the  median  line  for  a  distance  of  4  to  6 
cm.  forward  from  a  point  3  cm.  in  front  of  the  anus.  The  skin  is  im- 
mediately incised,  and  this  incision  may  he  carried  down  to  the  musdei 
surrounding  the  urethra  without  any  further  infiltration.  These  mut- 
des  are  then  infiltrated  in  the  median  line  and  laterally  backward,  ao 
as  to  surround  the  bulb  of  the  urethra  with  a  layer  of  the  anesthetic 
Inasmuch  as  all  the  nerves  run  forward,  the  anterior  portions  of  the 
deeper  wound  need  only  be  anesthetized  in  the  median  line,  if  at  slL 


Fio.  173. — Median  Perineal  Section  undeh  Imcxl  Anesthesia. 
Grooved  stuff  tsccn  between  separated  borders  of  incisions  (Br>'ant;. 


The  grooved  staff  is  then  introdueed  in  the  manner  already  de?eriU»d 
and  pressed  forward  into  the  |x»rinenin.  The  nniseles  overlying  the 
nrethra  arc  dividcMl  in  the  median  line,  and  affrr  them  the  s|Mino* 
tissue  of  the  hnlh.  ()ui»  (►r  twt»  arterial  hranehes  are  eiit  un«l  u\ny 
1h'  held  in  art(*rv  ('lam])s,  to  Ih»  tieil  after  the  o|H»ration  is  tini<h«il. 
The  oozing  from  the  hnlh  is  negh^'ted,  and  a*  soon  as  the  statT  mnies 
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into  view  this  is  withdrawn  and  the  finger  introduced  into  the 
urethra.* 

Up  to  this  point  the  operation  should  be  entirely  painless;  but  it 
is  often  diflBcult  to  force  the  cut-off  muscle  with  the  finger  without  caus- 
ing the  patient  a  great  deal  of  pain.  This  may  be  obviated  by  a  whiff  of 
general  anesthetic,  or  sometimes,  but  not  always,  by  infiltration  around 
the  membranous  urethra  with  a  long  hypodermic  needle,  guided  by  the 
finger  in  the  bulbous  urethra.  But,  inasmuch  as  the  muscle  may  be 
rapidly  forced,  it  is  often  wiser  to  tell  the  patient  that  one  is  about  to 
hurt  him  for  an  instant,  and  then  to  insert  the  finger  rapidly  into  the 
posterior  urethra. 

After  the  finger  has  passed  the  membranous  urethra,  the  prostate  and 
the  neck  of  the  bladder  may  be  palpated  without  exciting  pain  so  long 
as  that  part  of  the  finger  in  the  grip  of  the  cut-off  muscle  is  not  moved. 
After  the  examination  the  finger  is  withdrawn,  the  perineal  tube  intro- 
duced, and  the  operation  brought  to  a  close  in  the  manner  described 
above.  As  the  skin  incision  is  unnecessarily  long,  it  is  my  custom  to 
shorten  it  by  one  or  two  sutures  with  chromic  catgut  taken  through  the 
skin,  the  muscles,  and  the  incised  bulbous  urethra  at  the  anterior  ex- 
tremity of  the  incision. 

After-treatment. — If  the  patient's  condition  is  not  good,  hypodermoc- 
lysis  is  immediately  given.  In  any  case,  continuous  irrigation  is  in- 
stituted from  a  tank  not  higher  than  a  foot  above  the  level  of  the  bed, 
in  which  is  kept  1-per-cent  boric-acid  solution  at  a  temperature  of  115° 
F.  Unless  some  special  thermostatic  tank  is  used,  it  is  better  to  keep 
not  more  than  1,000  c.c.  of  fluid  in  the  tank,  and  to  renew  this  con- 
stantly so  as  to  keep  the  temperature  at  the  proper  height.  On  the  out- 
let-tube to  this  tank  a  clamp  is  fixed  to  permit  the  fluid  to  flow  out  in 
rapid  drops,  but  not  in  a  continuous  stream.  This  is  attached  to  the 
inflow  of  the  perineal  tube,  and  to  its  outflow  is  attached  a  large  rubber 
tube  which  leads  over  the  side  of  the  bed  into  a  jar  containing  a  mod- 
erate amount  of  carbolic  acid  or  sublimate  solution.  The  amount  of 
boric-acid  solution  employed  in  the  irrigation  is  carefully  measured,  and 
by  deducting  this,  as  well  as  the  amount  of  antiseptic  in  the  jar,  the 
quantity  of  urine  passed  by  the  patient  during  twenty-four  hours  may 
be  accurately  measured.  In  order  that  the  outflow-tube  may  not  drag 
upon  the  perineal  tube,  it  is  caught  by  a  piece  of  adlicsive  plaster  wound 
two  or  three  times  about  it,  and  fastened  to  the  bed  by  safety  pins.  The 
tube  is  thus  held  with  enough  slack  to  permit  the  ordinary  motions  of 
the  patient  in  bed,  and  also  to  permit  his  turning  upon  his  side.  Per- 
mission to  lie  either  upon  his  back  or  ujk)!!  the  side  awiiy  from  that  upon 


*The  inexperienced  surgeon  may  replace  the  staff  witli  a  grooved  director,  and 
along  this  pass  a  female  catheter  from  which  urine  issues,  showing  it  to  be  in  the  bladder. 
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wliirli  the  tube  loads  over  tlie  side  of  the  bed  is  always  jfrateful 
patient. 

The  treatment  after  the  oixration  is  conducted  upon  the  ordir 
lines  of  general  postn|MM'ative  trentment,  Contiiiiioiia  irrigation  is  kept 
up  until  tlie  Hnid  lias  tinwt^d  elear  from  the  bhidder  f*>r  ^n-era]  hours, 
indess  the  operatiou  ha?>  \ivvn  iK?rformed  for  the  euro  of  cystitis,  in 
whieh  ease  the  continuous  irrigation  is  kept  up  as  long  as  the  tube 
remains  in  phit-e. 

The  tulx^  is  reuiHved  frinii  the  hladder,  in  un*st  iustanees,  at  the  end 
of  twenty-four  or  forty-ci^lit  li(»urs,  unhASs  sume  special  iudieation  calls 
for  its  reteutiou.     After  thr  reuioval  of  the  tubi!,  the  wound  is  irriga^ 
onee  with  |)eroxid. 

The  autericir  urethra  aud  hlafhler  are  irrigated  daily,  Injlh  liefi^i^ 
and  after  I  he  reuiuval  <>f  ihe  tuix.%  with  Ix^rie-acid  or  |M?nnanganat 
fiofash  solution.     As  soon  as  the  tul>e  is  reuioved,  I  he  patient  niay  sit  3 
if  his  e(jnditioii  permits.     On  aeec*unt  of  tlie  wound  in  his  [KTineum 
will  Hud  it  uneonifHrtahli*  to  sit  u^mju  an  ordinary  seat  unless  he  is  p^Q^ 
teeted  by  an  inflated  rubber  ring,  ^H 

After  reuu»val  of  the  lula%  if  the  operation  bus  been  done  under  gen-  ' 
eral  anesthesia,  antl  unless  the  urethra  is  the  seat  of  gonorrhea  or  tnlj 
eulous  iudauunatioii,  the  patient  Ui^ually  urinates  only  a  few  tiu 
thninj^h  I  lie  jieriuf^al  witninL  Then^iU'ter  tlie  urine  bejjins  to  eonie 
the  urethra;  hut  from  tiiiie  to  tiuie,  for  several  days,  the  |x*rineal  wound 
may  burst  o|xni,  permitting  a  gush  (»f  urine  to  eome  through  it,  and  till- 
ing the  palieui  with  dospuir,  Hut  he  may  l»e  reassure<l  by  the  state- 
ment that  sueh  an  accident  is  ttJ  Ihj  expected,  iteanwhile,  lie  is  up  and 
aboiity  and  may  leave  the  hospital  on  the  third  or  fmirtb  day  unless  some 
sper'ia!  condition  retjuires  further  treatment.  Tlie  urine  always  remaias 
purulent  for  several  weeks,  but  unless  there  is  eonsi<lerable  intlammatg 
of  the  blad<ler  or  retention  of  urine,  no  further  instruinentatirm  or  wt 
ing  of  the  urethra  or  bladder  is  employed.  It  is  quite  nunecesdar] 
pass  a  sfMuid  after  sueh  an  ojie ration. 

Complications. —  Hemorrhage,  spasiu,  and  infection  are  the  tliree  < 
pliealious  to  lie  feared. 

Hemorrhage*  dues  no  hanu  if  the  tulx-  and  the  bladder  an^  kept  clear 
of  clots  by  eoutinunus  irrigation*  The  bleeding  is  usuaJly  fre<;  for  the 
lirst  day,  after  whteli  it  decreases  rapidly. 

Spasm  of  tlie  bladder  is  exeitecl  by  distenti(m  of  the  organ  with 
or  by  obstruction  or  slipjiing  of  the  tube.  The  spasm  may  also  be^ 
up  by  the  mere  presence  of  the  tube  or  of  packing  iu  the  jierineal  wound. 
Clots  nuiy  be  reniovtHi  by  refM-ated  gentle  injt-etirins  and  aspirations^^ 
liot  boric-acid  solution,  or  by  ivphu-ing  I  he  tube  with  a  lithidapaxy  t^H 
and  aspirator  After  removal  of  clots  the  bladder  is  irrigated  with  alum  \ 
sedation  (p*  556). 
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If  the  spasm  is  due  to  the  mere  presence  of  the  tube,  the  patient 
should  be  kept  under  the  influence  of  narcotics  for  the  first  twenty-four 
hours,  and  if  spasm  persists  at  the  end  of  that  time  the  tube  must  be 
replaced  with  a  smaller  one  or  removed  entirely.  In  the  latter  event  the 
frequent  use  of  the  catheter  may  be  required. 

Infection  is  the  great  danger.  It  may  assume  any  of  the  forms  of 
urethral  or  urinary  fever.  Our  great  safeguards  are  water  and  hexa- 
methylenamin  by  the  mouth,  nitrate  of  silver  locally,  and  the  perineal 
tube.  If  the  integrity  of  the  kidneys  is  assured  no  septic  complications 
need  be  feared.  Unfortunately,  the  kidneys  are  often  congested,  or  even 
infected,  and  the  mere  cutting  may  suffice  to  excite  a  urethral  chill,  in 
spite  of  the  most  minute  precautions;  but  this  chill  will  not  recur  if 
there  is  efficient  drainage  and  the  patient  is  flooded  with  water  by  mouth 
or  rectum. 

PERINEAL   SECTION    FOR   PROSTATIC   ABSCESS 

The  incision  is  jx^rformed  in  the  manner  described  above.  When 
the  finger  reaches  the  prostatic  urethra,  the  index  finger  of  the  left  hand 
is  inserted  into  the  rectum  and  the  inflamed  prostatic  lobes  are  palpated 
between  the  two.  They  are  torn  oi>en  by  a  gougiug  motion  of  the  finger 
within  the  urethra,  which  thus  lays  oix?n  the  foci  of  suppuration.  If 
the  prostatic  lobe  has  not  yet  been  broken  down,  but  contains  a  great 
number  of  minute,  suppurating  f(K»i,  it  wmU  be  felt  as  a  spongy,  friable 
tissue.  To  remove  this  after  the  manner  advised  by  Alexander  is  quite 
unnecessary;  one  need  only  crush  it  into  a  pulp  by  two  or  three  sweeps 
of  the  finger.  It  is  unnecessary  and  futile  to  attempt  either  antiseptic 
irrigation  or  drainage  by  tube  or  gauze  in  the  prostatic  cavity.  The 
perineal  tube  is  inserted  as  usual  and  removed  at  the  end  of  twenty-four 
hours.  The  perineal  wound  in  these  cases  usually  remains  open  for 
much  longer  than  usual,  but  the  patient  may  leave  the  hospital  while 
still  urinating  through  the  perineum  and  wearing  a  gauze  pad,  with 
the  assurance  that  the  wound  will  heal  within  two  or  three  weeks  at  the 
latest. 

PERINEAL  SECTION   FOR    DRAINAGE  OF   PERIURETHRAL 
ABSCESS   OR    INFILTRATION 

Periurethral  perineal  suppuration  and  infiltration  occur  either  as 
localized  foci  or  as  diflFuse  processes  spreading  through  the  |)erineum  to 
the  scrotum  or  to  the  adjoining  subcutaneous  regions.  If  strictly  local- 
ized, the  focus  may  be  inciscnl  under  a  Icx'al  anesthetic  without  opening 
the  urethra,  just  as  one  would  drain  any  sul)cytaneous  focus  of  suppura- 
tion.    This  operation  may  cure  the  condition.     It  is  more  likely  only 
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to  j>jilli;ifo  Mini  to  leave  the  potieiit  in  need  of  urethrotomy  for  the  ^tn^ 
ture  or  prostatic  absccas  tlmt  are  eoininonly  tlie  cimses  of  tliefie  co^^ 
tions,  or  for  the  resulting  suppurating  urinary  siniis.  ^M 

Perineal  urethrntoniy  under  these  eonditioiis  must  be  done  wit^  a 
bold  hand.  The  urethra  is  oj^^ncd  in  the  median  line,  not  with  a  bis- 
toury, hut  with  a  scalpel,  laying  o|}en  all  the  tissues  for  eercral  centi- 
meters. Hirieturc  and  jirnstatic  abscess  are  dealt  with  in  the  manner 
described  elsewhere.  If  tlic  foei  of  suppuration  or  urinary  infiltration 
are  widespread,  each  one  of  them  is  split  open  widely,  irregular  ppch 
jecting  masses  of  sear  tissue  are  cut  away;  and,  if  this  is  possible  with- 
out too  much  dcatniction  of  tissue,  the  whole  indurated  tract  is  exeiaei 
But  every  effort  must  he  made  to  res]ieet  the  uretliral  wall  and  to  open 
it  no  farther  than  by  the  original  median  incision*  The  wound  h 
draiTjed  by  tid>es  or  gauze,  aufl  a  jierincal  tiilie  inserted. 

Inasriiuch  as  the  |iatienf.  cannot  usually  be  out  of  bed  in  leas  than 
ten  days  or  two  weeks,  it  is  to  Iiis  advantage  to  retain  the  pc^rineal  tube 
during  this  time,  exehani^ing  the  large  tube  iiitrodaci^d  at  the  time  of 
operation  for  a  s<ift-ruldx'r  eatheter  of  small  dimensirms.  The  woimJ 
19  drt»ssed  aceortling  to  the  ordinary  surgieal  rules.  Even  lho\igh  it 
takes  a  long  time  to  lieal,  complete  liealing  is  assured  so  long  as  tliere  h 
no  stricture,  unless  the  whole  perineani  has  been  cut  away.  In  this 
eixse,  a  plastic  o]x^nitioa  (p.  !)20)  upon  the  urethra  may  be  ultimately 
necessary.  I  have  seen  fjerfect  healing  occur  in  a  case  whose  fistula  jiei^ 
sisted  for  more  than  a  year. 


INTERNAL  AND  EXTERNAL  URETHROTOMY  WITH  A 

GUIDE 


I 


Unc<im plicated  cases  uf  uretliral  ^stricture  may  require  internal 
throtomy,  external  urethrotomy,  or  the  two  together. 

External  Urethrotomy — External  urethrotomy  for  stricture  is  per-' 
formed  in  jjrecisily  the  same  manner  as  external  urethrotomy  for 
drainage.  A  suudl  staff  may  have  to  be  employed;  or,  if  only  a  fili- 
form instrument  has  entered  the  bladder,  a  tunnel  staff  is  threade<i! 
over  this,  the  urethra  opened  widely,  a  grooved  director  insert e<l 
alongside  of  tlie  filiform,  which  is  then  witlulrawn,  and  the  stricture 
at  the  entrance  of  the  membranous  urethra  incised  ujK>n  the  gr<x)ved 
director,  after  which  the  finger  is  inserted  into  tlie  bladder  and  the 
op<*ration  concluffcd  as  usuah  In  operating  ujvtn  a  stricture,  however, 
it  is  necessary  To  1m^  sure  that  no  ridge  or  sear  tissue  is  left  ujion  the  roof  | 
of  the  uPfMira,  and  to  examiiw^  very  carefully  for  stricture  at  the  na'k 
of  the  hlE**hler.  IW  furuiitg  the  |)ulp  of  the  indrx  finger  upwartl  it  may 
be  swept  earefuUy  along  fh(*  roof  of  the  urethra,  frc»m  the  forward  part' 
of  the  bulb  back  into  the  prostatic  pjftion,  and  if  any  lumps  of 


>f  scarjad 


INTERNAL  AND  EXTERNAL  URETHROTOMY  WITH  A  GUIDE    887 


sue  arc  felt  in  this  region  they  must  be  either  divided  or  cut  away. 
Stricture  of  the  neck  of  the  bladder  is  recognized  as  a  resisting  band 
through  which  the  finger  will  not  pass.  If  soft,  and  not  causing  any 
symptoms,  it  may  be  torn  through  and  dilated  with  the  finger.  If 
fibrous,  it  must  be  burned  through  by  the  galvanic  cautery  (p.  895), 
since  tearing  it  may  cause  excessive  hemorrhage  and  may  not  cure  the 
condition.     If  the  bladder  neck  is  torn,  continuous  irrigation  may  have 

to  be  kept  up  assiduously  for 
forty-eight  hours,  to  prevent  the 
bladder  filling  with  clots. 


) 


i 
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Fig.  174. — Maisonneuve  ITrethrotome. 


Fio.  175. — Otis  Urethrotome. 


Internal  Urethrotomy — If  the  stricture  is  anterior  to  the  bulbous  ure- 
thra, and  impassable  to  any  instrument  exefj])t  a  filiform,  the  Maison- 
neuve (Fig.  174)  urethrotome  must  be  employed.     This  is  screwed  on 
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tt>  the  cat)  nf  a  liiif^.nii,  |iiis!hm1  iiitti  tlje  !>liitl<k*r,  ami  flu-  kniiV  |m4 
liniiit\  If  tlu'  slrirltirc"  <if  llitj  aiitt  rior  invthra  will  snliiiit  iin  Otis  urn 
throtome  (Fig,  175),  this  is  introdneed  (guide<l,  if  ue<?essary,  iijion  a 
filifonii),  s<*rewed  up  to  «10  or  *32  Frfiieh,  ami  rlio  kuifo  then  pulled  out. 
It  irt  l)pttin*  not  tti  jndl  t\n}  knife  out  far  enough  to  c\it  the  terminal  in**h 
of  the  iirellira,  hnt  to  i-eiii.sf^rt  it  into  it*  pK*ket  before  wiilidrawijig  tlu^ 
inslnnneuL  ^h 

Internal  nrethrotonij  should  alwavs  Ik?  performed  upon  the  roo^H 
the  nretln-iL     It  sh<nd*l  m^t  l>e  employed  f»>r  strietures  in  the  perineal 
urethra,  **r  at  tlu^  hnl)M>-mend»ranotis  junetion,  unless  perineal  section 
is  tluue  at  tiie  same  time. 

If  internal  nn^throtomy  is  done  without  external  nretbrotoniy  (ibis 
is  p»ssilde  only  fen*  fairly  large  j^trietun*s),  no  instrunanit  shonld  be 
intro<lueed  inti>  the  purfterior  uiTthra  at  the  time  of  iho  u|K»ratioii,  If 
this  rule  is  adiiered  to,  there  is  no  danger  nf  nreihral  chill  or  other  in- 
feetinns  eMm])Iieatinn  after  the  ojieraliniu 

After-treatment  of  Internal  Uretlirotomy.-^If  the  hemorrhage  is  akrn)' 
ing  and  does  not  soon  cease,  it  may  Ije  chc^cked  by  bandaging  the  |iem5[ 
and  making  eounter-pressiire  on  the  ])C»rineuni  against  a  mediiun-sizetl 
entheter  intriMlueed  iiilu  the  anterior  nrethra.  If  this  pressure  is  not 
sufficient,  it  may  he  fnrtitiod  hy  plaeing  t\vi>  narrow  strip*!  of  biis^iWdod! 
ak>ng  the  dorsal  and  ventral  of  the  jiejiis.  Continental  authuritits 
employ  internal  urerhrotttmy  for  strietures  in  the  perineal  urt^thrH, 
and  therefore,  in  order  to  avoid  postoperative  infect  ions  complica-| 
tions,  alway,s  insert  an  indwelling  catheter  for  several  days 
o|K*ratit>n. 

Internal  and  External  Urethrotomy. — When  the  strictnre  reqnin^s  b»»lk' 
internal  and  external  urethrostomy,  two  (Niurses  are  o|>en  to  the  surgeon:! 
lie  may  either  perform   Harrison's  operation- — i.e.,  an  internal 
throtoniy  with  the  Maisonneuve,  followed  liy  rapid  i^eriueal  sectic 
for  drainage,  or  else  he  nniy  o]xni  the  jn^rineal  nretljra  first  on  a 
staff  and  eut  the  anterior  urethra  afterwards.   J  believe  the  f  truier  oi 
tion  preferable  in  most  instances. 

Passage  of  Sounds  after  TTrethrotomy — ^The  rule  nsetl  t<»  be;  *'  HetaT 
the  periueiU  tuhe  four  days.     Then  pass  a  fnlbsized  sound.      If  cbill 
follows,  replace  the  tnl>e  for  four  days  more."     Such  a  rule  h  wrung 
in  two  essential  ]»artieulars:  the  tnbt*  sluadd  be  removed  on  the  fir^t 
or  second   da3%   the   iirst   sound   passed    between   the   toTith    and    fq 
teenth. 

Until  the  tenth  day  no  instrument  sliould  enter  the  urethra. 
late  dilatation  (fur  which  dilators  are  better  than  sounds)  is  less 
ful  and  less  dangerous  than  the  early  passage  of  instruments. 

If  the  .stricture  n^*ontniets  tightly  before  the  tenth  day,  this 
it  should  have  been  resected. 
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PERINEAL   SECTION   WITHOUT   A   GUIDE 

Preliminary  Sounding — The  rule  that  no  effort  should  be  spared  in 
the  attempt  to  insinuate  an  instrument  through  the  stricture  both  be- 
fore and  after  the  anesthetic  has  been  administered,  is  a  good  one.  Yet 
I  confess  that  T  no  longer  persist  in  attempts  at  passing  filiform  bougies 
after  the  patient  has  been  anesthetized,  for  these  attempts  may  be  car- 
ried out  much  more  intelligently  after  the  perineum  has  been  opened; 
and  if  the  stricture  can  be  passed  at  all  this  is  more  likely  to  be  done 
through  the  perineum  than  through  the  meatus. 

The  Operation. — The  urethral  staff  is  passed  into  the  perineal  ure- 
thra. If  necessary,  a  very  small  staff  may  be  used.  I  have  never  been 
forced  to  do  without  the  staff,  though  by  free  dissection  it  would  be  pos- 
sible to  identify  the  urethra  and  open  it  even  without  this  guide.  The 
median  perineal  incision  is  then  made  a  trifle  farther  forward  than 
usual,  opening  the  urethra  freely  in  front  of  the  stricture — i.  e.,  be- 
tween it  and  the  meatus.  The  urethral  walls  are  then  pulled  apart  by 
loosely  knotted  sutures  (Fig.  173)  or  by  artery  clauips.  The  urethra 
is  thus  pulled  flush  with  the  surface  of  the  wound,  its  floor  slit  almost 
but  not  quite  to  the  orifice  of  the  stricture,  and  then,  guided  by  touch 
alone,  the  surgeon  attempts  to  introduce  a  probe  through  the  stricture. 

It  is  to  be  remembered  that  false  passages  are  likely  to  be  on  the  floor 
of  the  urethra,  and  they  deviate  from  the  median  line  if  upon  the  side 
walls.  Therefore,  the  point  of  the  probe  should  be  kept  strictly  in  the 
median  line,  and  should  be  guided  by  the  roof  of  the  urethra.  Its  gen- 
eral direction  should  be  that  of  the  long  axis  of  the  patient's  body. 

If  the  urethra  is  pulled  well  up  toward  the  surface  of  the  perineum, 
and  the  maneuver  is  carried  out  with  care,  it  almost  invariably  suc- 
ceeds. A  perineal  section  without  a  guide  is  thus  turned  into  a  perineal 
section  with  a  guide,  as  soon  as  the  prol)e  has  passed  into  the  stricture; 
but,  even  though  it  passes  apparently  in  the  right  track,  one  should  not 
be  too  sure  that  it  is  not  in  a  false  passage.  The  floor  of  the  urethra 
is  carefully  divided  ahmg  the  prol)e;  and,  inasmuch  as  the  tight  band  of 
the  stricture  is  usually  very  narrow,  a  slight  advance  brings  one  to  the 
dilated  portion  of  the  urethra  behind,  which  is  readily  recognizable, 
after  which  protruding  masses  of  scar  are  cut  away  and  the  operation 
completed  as  above  described. 

In  case  the  probe  does 'not  pass,  two  courses  are  open  to  the  surgeon. 
The  quickest  method  is  to  desert  the  perineum,  perform  suprapubic  sec- 
tion, introduce  a  woven  catheter,  or  a  prostatic  sound  or  catheter  with  a 
long  curve,  into  the  bladder,  and  theuoe  into  the  urethra  down  to  the 
posterior  surface  of  the  stricture.  One  then  returns  to  the  jx^rineum 
and  oixius  the  urethra  on  the  point  of  the  sound. 

The  second  alternative  is  to  continue  in  the  j)erineum  and  open  the 
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urethra  by  one  of  the  various  methods  suggested.  The  so-called  Un- 
erring Thrust  of  Cock,  which  consists  in  plunging  the  knife  blindly  into 
the  tissues  in  the  general  direction  where  the  urethra  ought  to  be,  is 
absolutely  to  be  condemned.  Gibson's  suggestion  of  introducing  a  sharp 
hook  into  the  rectum,  transfixing  the  prostate  with  this  and  making 
traction  upon  it  so  as  to  pull  upon  the  urethra  and  thereby  give  one  a 
suggestion  as  to  where  it  lies,  is  but  little  employed.  The  best  sugges- 
tion is  that  of  Young.  Transform  the  median  incision  into  a  bilateral 
one  by  diverging  incisions  from  its  posterior  extremity ;  dissect  the  peri- 
neum widely,  as  in  extra-urethral  prostatectomy,  and  upon  reaching  the 
apex  of  the  prostate  open  the  urethra  there. 

If  the  median  perineal  section  has  been  performed  under  cocain,  it 
is  sometimes  possible  to  persuade  the  patient  to  urinate  a  drop  or  two, 
and  close  watching  will  show  the  hole  from  which  this  drop  exudes. 


CHAPTER   LXXXV 

MEDIAN  PERINEAL  PROSTATECTOMY  AND  GALVANO-CAUTER- 
IZATION   OF   THE   PROSTATE 

MEDIAN    PERINEAL   PROSTATECTOMY 

Position  of  the  Patient — The  patient  is  put  in  the  lithotomy  position, 
with  the  hips  on  a  sand  bag.  There  is  no  advantage  in  any  excessive  ele- 
vation of  the  hips. 

Special  Instruments  Required. — Grooved  staff  and  other  instruments 
as  for  perineal  urethrotomy,  long,  narrow-bladed  volsellum  forceps, 
tonsillotomy  snare,  Sjnns's  rubber-bag  retractor. 

Incision. — ^A  rather  long  median  perineal  incision  is  made  upon  the 
urethral  staff.  If  palpation  has  shown  that  the  perineum  is  not  very 
deep,  I  prefer  to  open  the  bulbous  urethra  as  in  external  urethrotomy; 
but  the  custom  of  most  surgeons  is  always  to  separate  the  bulb  by  sec- 
tion of  the  median  jjerineal  body  and  to  draw  it  forward,  bringing  the 
anterior  end  of  the  membranous  urethra  into  view.  The  urethra  is  then 
opened  at  this  ix)int,  dividing  practically  the  whole  of  the  membranous 
urethra  in  the  median  line  behind.  The  staff  is  then  withdrawn  and  the 
finger  introduced. 

Examination  of  the  Prostate — The  finger  then  enters  the  prostatic 
urethra  and  estimates  the  nature  of  the  obstruction  at  the  neck  of  the 
bladder.  In  order  to  do  this  properly,  the  finger  must  be  introduced 
into  the  bladder  and  swept  around  the  bladder  neck  on  all  sides — a 
maneuver  which  is  very  difficult  if  the  perineum  is  deep,  and  which 
tears  the  bladder  neck  if  this  is  strictured ;  it  is  made  easier  by  counter- 
pressure  on  the  hypogastrium.  The  finger  is  then  withdrawn  and  pal- 
pation of  the  lateral  lobes  made  upon  a  finger  in  the  rectum.  In  no 
other  way  can  their  size  and  shape  he  correctly  estimated. 

Removal  of  the  Obstruction. — If  enlarged  lateral  lobes  are  felt,  these 
are  removed  as  follows: 

A  curved,  sharp-pointed  bistoury  is  introduced  into  the  prostatic 
uretJira  on  the  finger  until  its  point  is  opj^osite  the  most  bulging  portion 
of  the  lateral  lobe.  It  is  then  plunged  into  that  lobe  to  a  depth  of  at 
least  1  cm.  and  drawn  outward  and  backward,  making  a  deep,  longi- 
tudinal incision  in  the  lateral  wall  of  the  urethra.  The  knife  is  then 
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withdrawn  and  the  finger  reintroduced.  If  the  incision  has  been  derp 
enough,  the  finger  feels  the  lobulated  tissue  of  tlie  Jiyixjrtrophied  gland 
and  proceeds  to  remove  this  in  the  following  manner: 

The  finger  is  first  worked  outward  between  the  hypertrophied  tissue 
and  the  so-called  capsule,  its  movement  being  directed  by  the  sensation 
of  lobulated  tissue  on  one  side  and  smooth  capsule  on  the  other.  The 
lobe  usually  iBeparates  very  readily  on  the  outer  side  and  the  finger  is 
rapidly  swept  up  and  down  until  the  lobe  is  quite  free  on  its  outer  as- 
pect. The  long,  thin  volsella  are  then  inserted,  and  with  these  the  lobe 
is  grasped  and  pulled  down  gently  (too  great  traction  only  tears  the  tis- 
sue), while  the  finger  reaches  farther  and  farther  upward,  dissecting 
around  the  upper  end  of  the  lobe.  Finally,  the  whole  lobe  is  freed  ex- 
cept that  part  of  it  adherent  to  the  mucous  membrane.  This  is  freed  as 
much  as  possible,  but  pieces  of  the  mucous  membrane  usually  adhere 
to  the  lobe  when  it  is  finally  removed  by  the  forceps. 

The  same  maneuver  is  then  performed,  if  necessary,  on  the  opposite 
side. 

If  there  is  general  enlargement  of  the  gland,  the  dissection  of  the 
outer  aspect  of  one  lobe  naturally  carries  the  finger  underneath  the 
median  bar  and  over  to  the  other  side  of  the  urethra.  There  is  no  ob- 
jection in  these  cases  to  removing  the  whole  prostate  en  masse,  including 
the  prostatic  urethra,  except  that  this  may  make  an  excessively  large 
mass  to  deliver  through  the  perineal  incision.  It  is  better  to  avoid  this 
diflSculty  by  tearing  the  mass  out  in  several  pieces,  since  overstretching 
of  the  membranous  urethra  is  carefully  to  lx>  avoided.  If  there  are 
pediculated  median  lobes,  these  may  be  caught  in  the  volsella  and  re- 
moved by  snipping  the  mucous  membrane  at  their  base  with  long  scis- 
sors; but  it  is  productive  of  far  less  hemorrhage  to  employ  a  tonsillotnniv 
snare,  slipping  this  over  the  forceps  and  growth,  and  snaring  oif  the 
pedicle. 

The  o]x^ration  is  closed  by  the  introduction  of  a  double-current 
drainage-tube. 

Difficulties  in  the  Operation. — Two  contingencies  may  Ik*  enc^ounten^l 
in  this  operation  which  render  it  impracticable:  The  hyjHTtrophicil 
lobes  may  Ix^  so  fibrous  as  to  be  irremovable  by  enucleation,  or  the 
obstruction  may  be  due  to  a  small  median  bar  without  any  marked 
hy]X3rtro])hy. 

In  either  case,  it  is  far  preferable  to  give  up  the  perineal  prostatec- 
tomy and  either  to  perform  Chetwood's  oj)eration  or  suprapubic  j)n»5- 
tatectomy. 

Difficulties  in  enucleation  of  the  hypertrophied  tissue  may  usually 
be  overcome  by  firmly  grasping  the  lobes  in  the  volsellum.  In  some 
cases  dee])  hypogastric  i)ressure  is  of  great  assistance,  or  a  finger  in  the 
rectum  may  help;  but  if  the  perineum  is  very  deep  and  the  projection 
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of  the  prostate  largely  intravesical,  the  Synis  bag  is  a  great  help  in 
drawing  down  the  ghnid.  This  bag  should  be  filled  with  water,  not  with 
air.  Its  tube  is  then  clamped  and  drawn  upon  firmly  during  the  opera- 
tion as  a  retractor. 

If  the  lobes  under  process  of  enucleation  are  not  tightly  grasped  by 
the  volsellum,  they  may  slip  into  the  bladder  unless  the  Syms  bag  is 
used ;  and,  once  in  the  bladder,  they  are  often  very  difficult  to  recover. 
They  are  best  removed  by  a  lithotomy  forceps. 

Careful  operation  will  always  avoid  the  one  grave  difficulty  of  the 
procedure,  viz.,  tearing  into  or  through  the  capsule  of  the  hypertrophied 
lobe.  If  this  accident  should  occur,  it  is  recognized  by  the  fact  that  the 
finger  passes  into  a  space  on  all  sides  of  which  the  tissues  are  smooth, 
and  in  which  none  of  the  lobulated,  hypertrophied  gland  can  be  felt. 
Such  a  tear  should  be  closely  packed  with  gauze,  in  order  to  avert 
hemorrhage;  otherwise,  no  gauze  packing  is  required.  Tearing  of  the 
bladder  neck  should  be  avoided  as  far  as  possible,  though  some  tearing 
of  this  part  of  the  urethra  is  usually  unavoidable. 

Postoperative  Care. — Continuous  irrigation  must  be  begun  immedi- 
ately— before  the  patient  leaves  the  oj^erating  table;  otherwise  clots 
may  accumulate  before  the  patient  gets  into  his  l)ed,  which  cannot  be  re- 
moved without  great  difficulty,  and  may  require  suprapubic  section. 
If  the  intravesical  bleeding  is  severe,  it  may  be  temix)rarily  checked  by 
copious  irrigation  with  a  mixture  of  a  heaping  teaspoonful  of  Squibb's 
compound  surgical  powder  to  the  pint  of  hot  water ;  but  the  immediate 
use  of  liberal,  constant  irrigation  is  the  secret  of  success  as  far  as  hem- 
orrhage is  concerned.  Irrigation  is  kept  up  until  the  fluid  no  longer 
returns  bloody,  and  for  at  least  six  hours  after  operaticm. 

It  is  usually  Ix^tter  to  remove  the  jx^rineal  tube  within  two  days  after 
operation,  though  if  there  is  very  marked  cystitis  and  the  patient's  con- 
dition is  good,  the  tube  may  be  kept  in  a  longer  time;  but  it  is  of  the 
greatest  importance  to  get  these  patients  out  of  bed  as  soon  as  possible, 
even  though  their  condition  is  apparently  fairly  good.  The  patient  who 
is  got  out  of  l)ed  within  three  days  after  operation  recovers  much  more 
quickly  than  he  who  is  kept  on  his  back  for  a  longer  time. 

It  is  well  to  pass  a  single,  full-sized  sound  into  the  urethra  at  the 
end  of  the  first  or  second  week  after  opt^ration,  to  be  sure  that  no  tend- 
ency to  stricture  formation  is  occurring  during  the  healing,  although 
stricture  is  a  very  unusual  complication  of  the  convalescence.  Watson 
states  that  he  knows  of  only  0  cases  of  stricture  of  the  prostatic  urethra 
following  this  method  of  perineal  prostatectomy.  If  such  stricture 
occurs,  it  requires  Chetwood's  operation  or  suprapubic  section. 

Postoperative  Complications — The  immediate  postoperative  complica- 
tions of  hemorrhage,  sepsis,  and  uremia  should  he  dealt  with  according 
to  the  rules  laid  down  above  and  in  Chapter  XXXV. 
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Tlie  complications  especially  to  he  feared  after  this  o|x*ratioTi  are 
epididymitis,  sexual  impotence,  incontinence  of  urine,  and  {lersistemi' 
of  retention. 

Epididymitis. — Infection  of  the  epididymis  may  complicate  pros- 
tatic hypertrophy  itself  or  may  result  from  any  of  the  operations  under- 
taken for  its  relief.  It  is  most  common,  however,  after  intra-urethral 
prostatectomy  (and  after  extra-urethral  prostatectomy  by  the  method  of 
Proust).  The  inflamed  epididymis  should  be  immediately  incised  if  it 
assumes  any  importance. 

Impotence, — Most  patients  whose  prostates  have  been  operated  upon 
note  some  diminuticm  in  the  amoimt  of  semen  ejaculated,  but  our  ex- 
perience with  prostatic  abscess  proves  that  the  lateral  lol)es  of  the  pros- 
tate may  be  entirely  destroyed  without  in  the  least  affecting  the  patient^s 
potency.^  Yet  anywhere  from  25  per  cent  to  75  per  cent  of  patients 
whose  prostates  are  removed  for  hyjiertrophy  are  completely  impotent 
thereafter. 

Various  explanations  for  this  fact  have  been  offered.  Young  al- 
leges the  impotence  to  be  due  to  destruction  of  the  vasa  deferentia  and 
entitles  his  o})eration  "  conservative  "  prostatectomy  loecause  it  spares 
these  structures.  But  intra-urethral  perineal  prostatectomy,  if  properly 
performed,  respects  the  vasa  deferentia  quite  as  adequately  as  Youngs 
operation  does ;  moreover,  division  of  the  vasa  does  not  necessarily  en- 
tail impotence  (though  it  renders  the  patient  sterile). 

It  is  probable  that  postprostatectomy  im]X)tence  is  due  rather  to 
destruction  of  the  ])rostatic  urethra  and  to  opc^rative  shock.  To  avoid 
it  we  should  spare  the  floor  of  the  prostatic  urethra  in  removing  the 
lateral  lobes,  and  o])erate  as  rapidly  as  possible.  But  on  account  of  the 
age  of  our  ])ationts  ])ostprostatectomy  impotence  will  always  tigure  larire 
in  statistics. 

Urimiry  lucontiiicvcc, — A  minor  degree  of  incontinence  of  urine — 
i.  e.,  a  lack  of  tightness  in  urination,  whereby  the  patient  may  lose  from 
a  few  dro])s  to  a  teaspoonfiil  every  day  or  so — is  a  complicaticm  of  moder- 
ate fr(M|uency  after  this  form  of  prostatectomy.  It  is  duo  to  the  cutting: 
and  str(»t(*hing  of  the  membranous  urethra,  and  in  or(h»r  to  avoid  it,  1 
prefer  to  o])en  the  bulbous  urethra  rather  than  the  membranous  j^trtion 
of  the  canal,  and  never  to  att(Mnpt  the  removal  of  unwieldy  masses  of 
prostatic  tissue  through  the  incision.  It  is  better  to  tear  them  up  in 
small  pieces  b(»for(j  they  are  removed. 

Grave  incontinence  sometimes  ensues  for  no  obvious  reason  ;  but  it  is 
extremely  rare,  unless  the  internal  sjdiincter  has  lx»en  badly  torn. 

liclcfilion  of  rriuc, —  Faihire  to  relieve  the  ])rostatic  obstacle  is  usii- 


*  I  h:ivo  opera t^Ml  upon  10  cases,  not  one  of  whom  has  shown  diminution  of  sexual 
vigor.     Two  of  tliem  Ix^gat  children  witliin  two  years  of  the  operation. 
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ally  due  to  faulty  tccliiiic  or  to  neglect  of  the  iinportant  har  at  the  neck 
of  the  bladder,  and  this  is  primarily  due,  as  has  been  stated  elsewhere, 
to  the  surgeon's  ambition  to  remove  the  prostatic  hypertrophy  rather 
than  to  reduce  the  obstruction  to  urination. 

Stricture  of  the  prostatic  urethra  *  may,  however,  1x3  the  cause  of  the 
retention. 
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The  advantage  of  burning  through  an  obstructicm  at  the  neck  of  the 
bladder  is  twofold.  In  the  first  place,  it  obviates  the  necessity  of  a 
prostatectomy  which  may  be  next  to  imiK>ssible, 
and,  in  the  second  place,  it  leaves  an  incision  in 
the  neck  of  the  bladder  which  has  the  double  ad- 
vantage of  not  bleeding  and  filling  the  bladder  with 
clots  and  of  healing  so  slowly  that  the  burned 
groove  practically  leaves  precisely  the  same  ojwn- 
ing  in  the  bladder  neck  as  is  felt  at  the  time  of 
operation.  The  neck  of  the  bladder  should  be 
cauterized  after  perineal  incision  and  palpation  of 
the  obstruction  according  to  Chetwood's  technic. 
The  blind  Bottini  operation  should  never  be  per- 
formed. The  Chetwood  operation  may  sometimes 
be  advantageously  combined  with  prostatectomy. 

Technic — The  urethra  is  oi)ened  and  the  pros- 
tate explored  in  the  manner  already  descrilxjd. 
The  shajKj  of  the  obstacle  determines  the  method 
of  attack.  Bar  or  stricture  is  divided  by  a  single 
cauterization.  A  meilian  lobe  may  be  excised  by 
two  cauterizations  in  V-shape.  Lateral  lobes,  if 
enlarged,  are  removed  by  the  intra-urethral  method. 

Technic  of  the  Oalvano  Incision — The  accom- 
panying figure  shows  the  instrument  em])loyed 
(Fig.  I7f>).  It  resembles  a  short,  stout  Bottini 
incisor,  the  knife  of  which  is  drawn  out  by  the 
surgeon's  direct  pull  instead  of  by  a  ratchet  wheel. 
The  length  of  the  incision  is  regulated  by  a  snuill 
stop-pin,  which  may  be  set  at  any  desired  ])oint. 
The  battery  is  the  same  that  is  required  for  the* 
Bottini  o]H»ration,-  and  it  is  customary  to  allow  a 
stream  of  cold  water  to  courst^  froni  tlu^  meatus 
through  the  urethra  and  out  of  the  perineal  woun«l 
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'  Cf.  Trans.  Am.  Ass'n  Gen.-Urin.  Sunj.,  VM)\),  vol.  iv. 
'  It  sjhould  give  ix  coii:5taiit  current  of  4  volts,  50  amperes. 
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while   tht*  hnruiuff   is   iM^ing   cl*iiji\      TW    iii>h  inmiii    int»>t    U*    rrs 
before  using  in  <inler  that  the  Hiuouiit  of  elet'trifity  re^juired  tu  hgal  j 
the  knife  to  a  white  heat  irmy  be  justly  apprei-iated.  ^| 

The  surgeon  intrfHluces  the  itkstriinietit  into  the  fK^rineal  woiin!^ 
and  turns  it  to  huok  L*ver  the  prostate  in  the  rwpured  direction.  He 
then  inserts  the  in<lex  tinger  of  his  left  hand  (prot^^^t^nl  by  a  rubber 
stall)  inU^  the  rcetiirn,  and  Wars  down  on  the  i>oint  of  the  instrument 
nniil  it  ean  Ih>  dist ineptly  felt  un  the  front  wall  of  the  reetum  above 
the  prostate. 

The  eiHiling  ajiiiarahis  having  then  ln'ou  adjusted  and  nidy  a  V{ 
small  8lreaui  of  water  l>eing  uUoweil  b*  i\*i\\\  all  is  ready  tu  lx*gin.     From 
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this  pniut  it  is  liest  to  iu-oc^hmI  by  the  watch.     The  elect rieity  U  tnnwSn 
on,  and  five  seconds  are  allowed  fc*r  the  knife  to  iK^'onie  heated.     It  is 
then  very  slowly  withdrawn  *  (Fig,  177),  from  sixty  to  ninety  seconds 
Wing  eni|tIoyefl  in  drawing  it  out,  ami  tift*»en  secotids  f<>r  irs  return. 
The  instrument  is  tlieu  extraefed,  the  culd-water  Tiozzle  insij^rted  into  d^ 
periuenm,  so  ns  rapidly  to  imn\  the  incised  tissnes,,  and  then  a  tinge^H 
introduced  into  the  wound  and  the  groove  carefidly  palpated.     It  shom^ 

^  The  length  of  the  incision  varies  from  0.5  to  3  cm.     If  iu  doubt,  the  surgeon  may 
ijetter  make  a  ahort  inmion  first  aaJ  leaglheu  it  later. 
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extend  on  an  even  plane  from  the  trigone  to  the  urethral  floor,  com- 
pletely dividing  the  bar. 

Frequently,  all  the  tissues  will  be  found  divided  with  the  exception 
of  the  urethral  mucous  membrane,  which  is  readily  torn  by  the  finger. 
But  if  a  dense  bar  remains  this  should  be  divided  by  a  second  cau- 
terization. 

A  double-current  perineal  tube  is  inserted  and  after-treatment  con- 
ducted as  for  perineal  prostatectomy. 

Complications. — There  are  no  operative  complications  peculiar  to  this 
procedure.  The  postoperative  complications  are  similar  to  those  of  peri- 
neal prostatectomy.  Some  surgeons  find  the  o]ieration  peculiarly  pro- 
ductive of  incontinence  of  urine.  I  have  employed  it  25  times,  with 
but  1  death,  1  grave  incontinence,  and  1  or  2  of  minimal  incontinence 
(none  of  these  has  to  wear  a  cloth  to  caUih  the  drip).  Dr.  Chetwood's 
series  shows  about  the  same  results. 


and  prostate  that  are  jwrfornied  tbrongh  a  nieclian  {leriiieal  incision 
hnvv.  bin  I  de8oril)ed.  Tlie  bilattTal,  or  transverse,  ineLsiuii  is  einplnvcd 
fi*r  opiTatitJiia  that  rotjiiiro  a  wi<le  oi^^uing  of  the  |x*rinouni  and  a  good 
view  of  ita  deei>er  i*ecesse8.  The  oj^eration  h  nmeh  TTit»re  diftieuU  tlian 
tlie  median  operation,  hut  for  eertain  eonditions  it  is  the  prooe<lur<?  of 
choice.  It  18  employed  ehieily  for  oj>crations  npm  tlie  prost-ate  and  the 
seminal  vesicles,  Proatatectoniy  through  this  inei.siou  \va§  first  sug- 
gested by  Dittel,  who  hi  id  the  jierinenni  ojLx^n  and  removed  V-shaped 
sections  of  the  lateral  ]nl>e8  of  the  pro.state  without  o|ieniiig  the  nrethra, 
Sueh  an  ojieration  fails  tf>  take  info  aeetnint  the  pre<dso  nature  of  the 
nrettn-al  obstruction,  and  is,  therefore,  to  he  condemned.  Any  pro&tateo- 
tomj,  to  Ix*  snecessful,  implies  palpation  of  the  prt>static  urethra  from 
within,  and  of  the  ncn-k  of  the  bladder,  in  order  to  discover  the  naturo 
of  the  prostatic  oli^trnction  and  to  prove  that  it  has  been  removed. 
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The  mfKlerii  fti>eratiou  of  extra-uretbral  |ierinea!  prostatectomy 
devised  by  Proust.  The  teelmie  of  Young  is  preferalde  to  that  of 
Proust,  inasniueh  as  Young  attacks  the  prostate  through  two  incisions 
— one  for  each  lateral  lolie — whereas  Proust  splits  the  prostate  in  the 
median  line,  thereby  destroying  the  vasa  deferent ia  and  getting  at  the 
lateral  loI>es  only  indirectly. 

Some  of  Albarran's  snggestirms  are  um'ful,   and   wr   shall,   aei-oj 
ingly,  describe  the  ojvoratinu  as  jx^rforuied  by  Young,  noting  some  id: 
A Ibarran's  mod i flea t ions. 

Although  Young  uses  this  operation  npon  all  castas,  it  i-^  errtaii: 
not  the  oporatimi  nf  rhoiee  exeejitiug  when  the  patient's  condition  ifij 
such  as  to  withstantl  an  o|>i^ration  of  at  least  twenty  ininnte^"  iJi]rat|^| 
and  unless  the  olMtruftion  is  chiefly  due  to  enlargement  of  the  lat^H 
lol)es  or  to  st^ssib-  Tiie<liau  growths,  Pftbmc^uhited  growths  are  niudi  j 
more  readily  removed  froiri  within  the  urethra,  prostatic  bara  and 
886 
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tures  aro  more  readily  burned  through  by  the  galvano-caiitcry,  while 
any  of  these  obstructions  may  be  handled  by  the  suj)rai)ubic  route. 

Position  of  the  Patient. — Inasmuch  as  the  operation  is  done  in  full 
view,  and  by  the  sense  of  touch  aided  by  the  eye,  it  is  important  that 
the  patient's  perineum  should  be  elevated  to  a  considerable  height.  A 
small  sand  bag  does  not  suffice.  The  patient's  position  should  be  such 
that  the  perineum  is  almost  horizontal,  the  buttocks  very  highly  ele- 
vated, the  knees  and  thighs  very  strongly  flexed. 

Special  Instmments  Seqnired. — The  special  instruments  required  for 
Young's  operati(m  are  his  four  retractors,  forceps  for  clamping  the  pros- 
tatic lobes,  enucleator,  and  vesical  tractor,  also  a  sound,  a  staff,  and  a 
sharp-pointed  bistoury. 

The  prostate  can  usually  be  depressed  sufficiently  without  the  use 
of  the  tractor,  and  Albarran's  techuic  of  using  the  finger  in  the  urethra 
to  depress  the  prostate  is,  I  Ixjlieve,  generally  pn^ferable. 

Sound — A  full-sized  sound  is  introduced  into  the  urethra  as  a  guide. 

Incision. — The  operation  may  be  jxirformed  through  a  curved,  pre- 
rectal  section  running  from  one  ischial  tuberosity  to  the  other,  and  pass- 
ing about  3  cm.  in  front  of  the  anus  (Proust)  ;  or  one  may  make  two 

lateral  converging  inci- _ 

sions  and  connect  them      i    '^s^^^s^^  '?JLife-.-=^ — -        ^_l.^  '  "UPlte'V' 
in  front  by  a  snip  of 
the  scissors  (Young). 

After  incision  of 
the  skin,  the  lower  flap 
is  drawn  back  and  the 
fingers  pushed  into 
the  loose  cellular  tis- 
sue on  either  side  of 
the  perineal  body. 
The  bulb  of  the  ure- 
thra, surrounded  by 
its  muscles,  is  fully 
exposed  and  the  peri- 
neal body  divided  with 
scissors  immediately 
behind  it.  Young's 
bifid  retractor  is  then  introduced  posteriorly  and  stnmg  tract icai  made 
while  the  bulb  of  the  urethra  is  held  up  and  carefully  <lissected  free. 

//  is  most  Iniporlanl  in  this,  and  the  succecdinii:  steps  of  the  0])era- 
tion,  to  stick  cl<>sc  to  the  urethra,  fc<'Iing  one's  way  on  the  sonnd  in  that 
canal.  As  s{M»n  as  the  bulb  has  been  freed  and  drawn  well  forward, 
exposing  the  l»eginning  of  tlu^  nienihranous  urethra,  blunt  diss(»ction  is 
made  on  either  side  to  free  the  cellular  tissue  an<l  the  loose  muscular  bag 


Fi(j.  178. — Perinkal  iNrisioNa.  A  (\  median  incision; 
I)  B  E,  Young's  incision;  I)  K  (curve),  Proust's  incis- 
ion; F  D  10,  incision  for  vesiculotomy. 
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of  rfH'lurn  is  fell  ndlioivut  lo  \\iv  intnnliraurms  uivtlira*     A  small  ba 
nf  iiiiKSL'lc  fibtTi^  runs  from  the  recrtiim  to  tlie  menil«rHiirnis  unrthra, 
lliis  iiuisciilar  Landi  tlie  riTro-iirt'thralis  muscle,  U  divided  wiih  gr 
care  vert/  close  to  lite  inembmnou^  urethra. 

If  tlte  siir^etiji  is  in  do\iht  m  to  liis  bearings  at  this  point  of 
♦  •jHLTation,  hv  should  insert  a  finger  into  the  nx!lum  in  order  to  feel 
wav  moi^t  earefiilly,  for  the  howel  lies  right  against  the  urethra 
may  easily  l>e  ojM'ued,     Aj*  soon  as  the  ivcto-nn^thralis  is  cut,  the  ting 
may  be  swept  across  the  front  of  the  reetun^  and  this  pushed  back  saM 
out  nf  the  way. 

Tile  .space  thuH  reacdted  is  (*alled  by  Proust  Vcspace  derollnhle  rit 
prosiaiique.      Blunt   tli.sseetifni   <lis(*!oftes   the    prostate.      The    bitid 
traetor  h  now  exchanged  for  the  broati  posterior  I'ctractor,  and  two 
eral,  narrtjw  retractors  are  inserted.    Then  the  l)Innt  dissecliou  is  earrieil 
upward  al(»n|:?  the  posterior  surface  of  the  prostate,  carefully  foUomng 
the  lines  of  this  organ  aiul  pushing  back  the  ivctum  until  the  whole  td 
the  posterior  surface  of  the  pnjstate  has  Ik^cii  freed  fruin  adhesions  and. 
stands  out  plainly  in  the  wound.     It  will  then  be  seen  that  there  t^^H 
space  about  1  cm,  in  length  lying  l*etw^een  the  compressor  uix^hra*  iriuOT^ 
in  front  and  the  ajiex  of  the  prostate  l)ehind.     The  memhranuus  urethra  , 
is  o]>ened  at  this  jioint.  ^H 

In  opening  the  urethra  by  a  stroke  of  tlie  knife,  the  unfamiliar  s^^ 
geon  may  ilnd  it  dilHcnlt  to  cut  through  the  nnunuia  mendirane.     He 
may  Ixj  last  in  the  tissues  of  the  canal,  and  had,  thcrcf(»re,  before 
forming  tliis  step,  l>etter  remove  the  sound  and  I'eplace  it  l»v  a  groot 
statr,  upHU  which  ineision  is  more  readily  nuule.      The  tiuger  is  tl 
introduced  into  the  inenjbranous  urethra  and  thence  into  the  proet 
urethra^   and   the  urethral  surface  of  the  gland  and   the   bladder 
carefully  palpated  as  in  intra-uretlind  prostatectomy. 

According  tn  Ytnmg's  technic,  the  vpsical  tractor  is  now  introduc 
opened,  and  ilrawn  upward  and  forward  so  as  to  make  strong  tract 
upon  tlie  lateral  hiltes  rd  the  gland. 

According  to  Albarran's  technie,  t!ie  tinger  is  introduced  and 
tion  made  with  this. 

The  snrgmn  now  takes  a  long,  sbarji- pointed  Idstuury  and  plur 
this  alx^ut  2  cnu  dec^p  into  one  lateral  lobe  near  its  apex  aud  about  1 1 
from  the  median  line.  Tho  knife  blade  should  {xmelrale  tlie  pro^tal 
tissue  close  to  the  un4hra,  separating  the  IoIjc  partly  from  tluit  eajiah 
The  knife  is  then  with<lrau"n  with  a  s%vee]),  dividing  the  cap.^ule  of  tJie 
gland  longitndiiisdly  for  about  '2  cm.  The  fingt*r  is  then  introdu<"ed  into 
this  incisifiu  ami  tli<^  hy|K'rtrophied  lobe  free*l  as  in  the  ease  of  intrir 
u  ret  h ral  prostatectomy. 

The  outer  capsule  of  the  lol>e,  consisting  as  it  does  of  a  mass  of  eo^ 
pressed  normal  gland  tissue^  besides  the  principal  capsule  of  the  gU 
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is  much  thicker  than  the  capsule  encountered  in  intra-uretliral  prostatec- 
tomy; but  the  test  for  the  right  plane  to  work  in  is  the  same — tlie  feel- 
ing of  lobulated  prostatic  tissue  on  one  side  and  of  smooth  cajwule  on 
the  other.  The  outer  surface  of  the  lobe  is  freed  either  by  the  eniicleator 
of  Young  or  (as  I  believe  to  be  preferable)  by  the  finger;  and  this 
enucleation  is  carefully  carried  well  up  under  the  bladder  neck  in  order 
to  enucleate  a  part,  at  least,  of  the  median  bar  or  lobe,  if  this  exists. 
The  loosened  gland  tissue  is  then  seized  with  the  sjKKMally  devised  for- 
ceps and  drawn  downward,  while  its  outer  surface  is  fully  freed.  The 
inner  surface  of  the  hypertrophied  lobe  adlieres  strongly  to  the  i)osterior 
urethra. 

If  the  original  incision  wdth  the  knife  has  been  deep  enough,  and 
has  reached  close  beneath  the  urethral  capsule  of  the  gland,  these  adhe- 
sions have  been  in  large  measure  freed  by  this  incision ;  but  a  certain 
amount  of  freeing  still  remains  to  be  done,  and  this,  if  d<me  carelessly, 
usually  results  in  rupture  of  the  mucous  membrane  of  the  prostatic 
urethra. 

It  is  here  that  Albarran's  technic  is  esj^ecially  advantageous.  Keep- 
ing a  finger  within  the  ix)sterior  urethra,  and  pulling  the  separated  lobe 
strongly  upward,  he  gets  it  free  from  the  urethra  by  sni])s  with  the 
scissors,  judging  the  manner  of  his  snipping  by  the  sensation  imparted 
to  the  finger  in  the  urethra.  In  this  way  the  uretliral  mucous  mem- 
brane may  almost  always  be  spared. 

Having  removed  a  single  lateral  lobe  in  this  way,  its  fellow  is  re- 
moved through  a  similar  incision  in  the  opjxxsite  side. 

After  the  lateral  lobes  have  been  removed,  the  finger  is  introduced 
into  the  urethra  and  through  the  bladder  neck,  whi(?h  is  forcibly  drawn 
downward.  A  finger  is  then  introduced  into  one  of  the  prostatic  in- 
cisions, and  the  region  of  the  bladder  neck  carefully  palpated  for  fur- 
ther masses  of  hypertrophied  gland  tissue.  These,  if  found,  are  care- 
fully removed. 

Young  removes  middle  lobes  through  one  of  the  lateral  incisions  by 
turning  his  tractor  downward  and  pressing  upcm  them ;  but  tlie  accuracy 
of  this  procedure  is  not  to  be  compared  with  that  of  employing  the 
finger  as  a  tractor.     Pedunculated  lol)es  should  be  snared  off. 

At  the  end  of  the  oj)eration  an  irrigation  tul)e  is  placed  in  the  blad- 
der through  the  wound  in  the  membranous  urethra,  which  may  Ix? 
closely  sutured  around  it,  if  it  has  been  unduly  enlarged.  Careful 
gauze  [)acking  is  nuide  in  the  incisions  of  the  prostate,  in  order  to  pre- 
vent blading;  but  no  extrajirostatic  packing  is  re(|uired. 

In  order  to  j)revent  subsequent  sloughing  of  the.  rectum,  Young  ad- 
vises that  the  edges  of  the  kn-ator  ani  muscle,  which  are  now  plainly 
visible  in  the  wound,  be  caught  together  by  a  strong  catgut  suture.  This 
procedure  is  not  ditficult,  and  certainly  throws  the  rectum  well  back 
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out  of  the  wound.  The  lateral  parts  of  the  external  incision  are 
then  closed  up  to  the  central  point,  whence  the  jx^rineal  tube  and 
gauze  issue. 

Difficulties  of  the  Operation — The  difficulties  of  the  operation  arc 
similar  to  those  met  with  in  intra-urethral  prostatectomy.  A  fibmus 
lobe  is  very  difficult  to  remove  without  tearing  the  prostate  all  to 
pieces,  and  an  obstruction  due  to  median  bar  should  certainly  not 
be  attacked  by  this  method.  Pedunculated  median  lolx»s  cannot  l)e 
conveniently  gotten  out  through  this  incision,  and  are  best  removed 
with  the  snare  through  the  urethra,  as  described  in  intra-urethral 
prostatectomy. 

After-treatment. — A  few  hours  of  continuous  irrigation  usually  suf- 
fices; the  gauze  drains  are  removed  at  the  end  of  eighteen  hours;  the 
perineal  tube  at  the  end  of  twenty-four  or  forty-eight  hours;  and  the 
patient  is  then  prom])tly  gotten  out  of  l)ed  if  that  is  p)ssiblc. 

Postoperative  Complications. — The  only  special  postoi)erative  compH- 
cations  are  hemorrhage  and  injury  to  the  rectum. 

Intravesical  hemorrhage  does  not  occur  if  the  o[)eration  has  Ix^cn 
properly  jx^rformed,  but  several  deaths  have  occurred  from  hemorrhage 
into  the  wound.  This  is  likely  to  occur  only  in  old,  septic  individuals, 
for  whom  extra-urethral  prostatectomy  is  not  peculiarly  suited,  except 
at  the  hands  of  an  expert  Young  seems  to  have  lost  no  cases  by  this 
accident. 

Injury  to  the  rectum  may  occur  at  the  time  of  the  oix^ration.  I  tore 
the  rectum  in  the  first  three  cases  in  which  I  ojx^rated  by  this  inetlnMl. 
The  wound  should  be  promptly  sutured,  and  sj)ecial  care  should  be  taken 
to  bring  together  the  levator  ani  muscles  in  front  of  the  bowel.  In  my 
three  cases  the  wound  in  the  bowel  healed  kindly,  but  others  have  not 
been  so  fortunate. 

It  is  stated  that  the  bowel  may  slough  after  oj)eration,  or  that  the 
rectal  tube  may  be  forced  through  it.  I  question  the  probability  oi 
either  of  these  accidents,  unless  the  bowel  was  greatly  injured  at  the 
time  of  operation. 

Incontinence  of  urine  is  less  likely  to  occur  after  this  form  of  jxtI- 
neal  prostatectomy  than  after  the  intra-urethral  o]x*ration,  sinc*e  the  ex- 
ternal sj)hincter  is  not  interfered  with.  The  dangler  of  incomplete 
removal  of  the  prostatic  obstruction  is  equally  great  in  all  forms  of  jxri- 
neal  prostatectomy. 

PROSTATECTOMY    FOR    NEOPLASM 

Altlioni::li  nnsuspected  ma(*n>sco])ic  ])rostatic  neo])lasins  may  s<niR'- 
times  be  successfully  reinovcMl  by  any  tyiK*  of  prostatectomy,  a  net)plasiii 
of  sufficient  importance  to  Ix.*  diagnosed  before  the  oi)eration  can  only 


PROSTATECTOMY  FOR   XEOPL.\SM  90:^ 

be  suocessfullv  oxtraetc«l  by  removing  the  whole  pnvitato  ti^*thor  with 
its  eapsiile.  This  oix^ratiou  was  first  i>erfi»riiu^l  by  IxMsrink  in  ISS2, 
a  similar  operation  was  i^rfoniKHl  by  Fuller  in  1>5>S,  ami  the  uvhnio 
has  been  finally  i»erfeete<l  by  Young  (^15>04). 

Instmments  Xeqiiired. — The  instruments  rtH]nireil  an»  pnietioally  the 
same  as  those  used  in  extra-urethral  prostatectomy. 

The  Opentioii. — The  position  of  the  patient  is  tlie  extreme  lithotomy 
position,  and  the  preliminaiy  work  of  exjv^sing  the  pn^state  is  oarritnl 
on  in  the  same  manner  as  for  extra-urethral  i)r«K<tatiH*tomy.  Rut  the 
dissection  of  the  tissues  from  the  prostate  shouhl  Ih»  earrietl  not  only  up 
to  the  upi)er  end  of  that  gland,  but  also  over  the  si^uinal  vesicles  as  well. 
After  these  structures  have  been  thoroughly  fn^^U  tlic  incision  is  made 
in  the  membranous  urethra  and  Young's  tractor  intnHhuvd  into  the 
bladder  and  opene<l.  The  handle  of  the  tractor  is  then  dcpn^sst^l  and 
the  membranous  urethra  divided  transversi^ly  dost*  to  the  ajx^x  of  the 
prostate. 

By  further  depressing  the  handle  of  the  tractor,  tlie  pulxvprostatic 
ligament  is  exposed  and  easily  divided  b}'  scissors,  tluis  completely  s*»{m- 
rating  the  prostate  from  all  important  attaclunents  (except  ]H>stcriorly). 
The  lateral  attachments,  which  are  slight,  are  easily  Si^paratinl  by  the  lin- 
ger. The  posterior  surface  of  the  seminal  vesirlcs  is  tlien  frinnl  by  blunt 
dissection,  tlie  now  mobile  prostate  being  drawn  well  out  of  the  wound. 
(Young.) 

The  fascia  behind  the  vesicles  is  carefully  ])reserved  by  blunt  dis- 
section close  to  thos<i  organs.  The  miiss  is  tlu^i  drawn  strongly  dowu- 
wanl  so  as  to  bring  the  neck  of  the  bladder  close  to  the  skin  wouml, 
and  this  is  incised  in  the  middle  lino  in  front,  and  alH)ut  I  cm.  alH>ve 
the  neck  of  the  bladder.  The  incision  in  the  bhuKlcr  wall  is  contiinunl 
down  on  each  side  of  the  neck  of  the  bladder  until  the  trigoiu*  is  ex- 
posed. The  ureters  are  searched  for  and  the  liiu*  of  incision  carrieil 
across  the  trigone  so  as  to  ]>ass  I  cm.  in  front  of  the  nreti^r  orifices. 
By  blunt  disscH*tion  the*  base  of  the  blaihler  is  tluMi  ]>usIum1  npwanl  from 
the  anterior  surface  of  the  seminal  vesicles  and  vasa  deferent ia.  These 
are  then  freed  from  the*  bladder,  leaving  as  much  of  th(»  fjit  and  art»olar 
tissue  attached  to  the  vesicles  as  is  [K^ssible.  The  vasa  <l(»ferentia  are 
drawn  down  by  a  blunt  h(M>k  and  divided  as  high  u])  as  |M>ssibIe,  care 
IxMUg  taken  not  to  damage  the  ureters.  Tlu»  seminal  vesicles  then  come 
down  more  easily.  Their  upix^r  ends  an^  carefully  freed  and  the  whoh* 
mass  removcMl. 

Reconstruction  of  the  vesico-uretliral  gap  is  now  uecH'ssarv.  The 
stump  of  the  membranous  urethra  is  identified  by  means  o(  the  passage 
of  a  catheter  from  the  meatus  if  necessary.     The  bladder,  which  has 
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retracted  far  up  into  the  pelvis,  is  caught  with  forceps  and  drawn  do\\ii 
again. 

The  first  suture  is  placed  hy  inserting  the  needle  through  the  trian- 
gular ligament  above  the  urethra,  and  then  out  through  the  anterior  wall 
of  the  membranous  urethra,  then  through  the  anterior  wall  of  the  bladder 
in  the  median  line  from  within  out,  care  being  taken  to  include  only  the 
submucosa  and  the  muscle.  This  leaves  the  knot  outside  the  junction  of 
the  two  approximated  edges.  The  thread  is  left  long.  lateral  sutures, 
including  the  periurethral  muscular  structures  below,  and  tw^o  posterior 
sutures,  complete  tlie  anastomosis  of  the  membranous  urethra  with  a  small 
ring  into  which  the  anterior  portion  of  the  margin  of  the  vesical  wound 
has  been  fashioned  by  tying  the  sutures.  The  remainder  of  the  vesical 
wound  is  now  closed  with  sutures.     (Young.) 

The  wound  is  freely  drained  with  gauze,  its  lateral  branches  being 
closed. 


OPERATIONS    UPON   THE   SEMINAL  VESICLES 

The  same  incision  as  that  used  by  Young  for  prostatectomy  is  ad- 
mirably adapted  to  operations  upon  the  seminal  vesicles.  The  operation 
is  begun  in  the  manner  described  above.  The  rectum  should  be  sepa- 
rated from  the  urethra  not  only  as  far  as  the  prostate,  but  also  beyond 
it,  to  reach  the  seminal  vesicle.  The  section  should  hug  the  prostate 
and  vesicle,  keeping  as  far  away  from  the  rectal  wall  as  ]>ossil)le.  When 
the  vesicle  is  reached  it  may  be  incised  (vesiculotomy)  or  excised  (vesic- 
ulectomy). If  the  wound  is  very  deep  the  tissues  to  l)e  ojx^ratod  upm 
may  be  brought  more  fully  into  view  by  hooking  a  volselluni  into  the 
prostate  and  making  traction  upon  this. 

Vesiculotomy. — When  the  vesicle  has  lx?en  thoroughly  exposed,  it 
is  split  from  end  to  end  and  its  interior  thoroughly  curetted.  A  ciga- 
rette drain  is  then  ])acked  into  this  cavity  and  led  out  through  the  jieri- 
neal  wound,  which  is  closed  in  the  usual  manner.  This  drain  is  with- 
drawn after  forty-eight  hours  and  replaced  by  a  small  tube,  which  is 
kei)t  in  as  hmg  as  seems  necessary. 

Vesiculectomy. — The  sheath  of  the  vesicle  is  split  and  an  effort 
made  to  free  the  organ  by  blunt  dissection  with  the  finger  or  the  handle 
of  a  scali^el.  If  the  fundus  of  the  vesicle  is  not  adherent,  the  organ 
comes  away  very  readily.  It  is  divided  at  its  entrance  into  the  prostate 
and  extracted.  The  vas  may  be  divided  and  extracted  with  it ;  and,  if 
preliminary  castration  has  been  done,  the  whole  of  the  vas  may  he 
pulled  out  through  the  urethral  wound.  If  the  fimdus  of  the  vesicle  is 
adherent,  its  enucleation  may  be  simplified  by  dividing  it  as  it  enters 
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the  prostate  and  endeavoring  to  shell  it  out  from  below  upward;  but 
tliis  maneuver  may  he  extremely  difficult,  and,  inasmuch  as  the  vesicle 
lies  immediately  Mow  the  peritoneum  and  is  probably  adherent  to  this, 
rather  than  risk  opening  the  peritoneal  cavity,  it  may  seem  wiser  to 
amputate  only  as  much  of  the  vesicle  as  can  readily  be  freed,  and  to  be 
satisfied  with  curetting  or  cauterizing  its  remains.  The  oj^eration  is 
closed  in  the  same  manner  as  that  employed  for  vesiculotomy. 


CHAPTER   LXXXVII 
INTRAVESICAL   OPERATIONS 

UTHOLAPAXY 

Preparation  of  Patient — If  when  first  seen  the  patient  is  suffering 
from  an  acute  cystitis,  he  should  be  put  to  bed  and  kept  there  until  the 
attack  subsides  under  treatment.  If  unaffected  by  treatment,  lithol- 
apaxy  may  still  be  performed,  though  I  confess  a  preference  for  supra- 
pubic section. 

If  the  cystitis  is  not  extremely  acute,  preparation  for  litholapaxy 
need  occupy  but  forty-eight  hours,  while  the  patient  is  freely  flushed 
with  water  and  hexamethylenamin.  It  is  well  to  irrigate  the  bladder 
twice  a  day  with  boric-acid  or  silver  solution  in  order  to  reduce  infec- 
tion as  far  as  possible,  and  to  estimate  the  caliber  of  the  urethra  by  the 
introduction  of  a  blunt  sound  or  a  bulbous  bougie.  Shaving  the  pubes 
is  proper,  and  antiseptic  preparation  should  be  made  as  for  suprapubic 
section,  since  this  may  be  required  if  the  litholapaxy  fails. 

The  only  actual  antiseptic  preparation  necessary  for  the  litholapaxy, 
however,  is  a  thorough  disinfection  of  the  penis  and  preputial  cavity  by 
green  soap  and  bichlorid  and  a  prolonged  irrigation  of  the  anterior  ure- 
thra innnediately  before  teginning  the  oj)eration. 

Anesthesia — Small  stones  may  be  crushed  under  local  anesthesia, 
such  as  is  employed  for  cystoscopy.  The  operation  is  then  best  jx^r- 
formed  with  the  Chismore  combined  lithotrite  and  pump. 

For  inulti])le  stones,  stones  more  than  an  inch  in  diameter,  or  com- 
plicated cases,  general  anesthesia  is  preferable. 

Instruments  Required. — Besides  the  usual  tables,  rubber  cloths,  basins, 
towels,  etc.,  I  carry  the  following  outfit  to  all  litholapaxies : 

One  searcher. 

Three  lithotrites,  at  least. 

Two  aspirators,  and  at  least  three  tubes. 

One  sound — full  size  for  the  individual. 

One  woven  elbowed  catheter. 

One  large  piston  syringe  (150  c.c). 

The  apparatus  for  making  solutions  of  2-per-cent  boric  acid,  1 :  5,000 
nitrate  of  silver,  and  alum  suspension. 
906 
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N'early  pvery  operntor  of  |in>niinenpa  lias  liii^  own  Hllinlrito,  and 
many  haw  devise*! I  wu^^liiiifjjdxiftJtN  and  sjXM-ijd  tuk'^s.  Willi  any  form 
of  apparaliis  (ho  M]Kniti(*u  may  bo  d<»nt%  and  with  riioro  or  loss  rapidity 
and  suceoss,  aeoording  to  the  deftness  of  the  snrgi*yn.  On  thesf*  dif- 
ferent t{nestioiis  it  is  impossible  to 
onter  fn^-ly  here,  as  it  is  inijiraeti- 
eal>Jo  t(>  deserihe  all  the  instriinients 
eniph»yed  at  various  hamls.  1  shall 
only  descrilw^  tho  instruments  whieh 
I  employ,  and  lonoh  hrieHy  ujmjii  the 
mure  notable  jKiints  of  thr^se  eom- 
monly  used  by  other  ojierators. 


Fro.  179. — Big  BLOW  LrritomiTE, 


Fid.  180. — Keyks  Litkotrite. 


i//Ao/n7cA".— The  lithotrite  (Fig.  179)  may  be  called  upon  in  any 
operation  to  |x'rfnrm  two  very  different  fnnetifins — viz.,  to  crnsb  a  stone 
of  some  size  and  jHrhaps  of  great  hardness,  and  to  eateh  and  crush  small 
crumbling  fragments  that  are  oidy  just  too  large  for  aspiration.  For 
tile  former  jairpise  a  heavy,  powerfid  litliotrite  with  a  fenestrated  fe- 
59 
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male  blade  (Fig.  IBO)  is  n:'qnirr<U  while  tV^r  the  iuttcr  I  prcfei 
instrnuieiit  with  a  i^oliil  ft'ijiale  lihnle  of  u  hrnad  <lijfk'hill   i^^htijte, 
eoiiiph'tf^  out  tit  slioiild  iiielinh*  tlit»se  unci  sevornl  inferinettiafe  viiriet 
*if  lithotrites,  as  llie  HurgtH^rs  jii<lgirieiit  ilietiUes.     Siunll  Hthotrites 
made  for  eluhlreiu 

The  powerful  lithntrito  shotild  possess  several 
<4iaraeteristit's:  (1)  The  male  hhnle  when  s<'rewe<l 
home  t^h«*n!il  ]ms.s  (piife  through  the  feuiale  hlade:  au 
instriiinent  ilms  eouHtnieted  eainiot  W^onie  clogged; 
(2)  the  wheel  (Fig.  IH(J)  or  glohe  (Fig.  179)  handle 
of  the  iiistnnneiit  iini.sl  Ix*  hinxo  eiifaiLih  h*  alford  tirta 


iHt^% 


Fin.   ISU — BiOM.nw  Aspirator  and  Wa8HIN«'TItiie, 


purchase  for  the  .surgeotrs  hand  ( iitstnimeiit  makers 
have  a  tendency  to  neglect  this  point  n|>on  which  the 
iitilitj  of  the  instrument  largely  depcn<l^)  ;  (3)  the 
ealeh  for  adjusting  the  screw  act  inn  should  be  suffi- 
ciently prominent  to  be  worked  without  tJie  least  dif- 
ficulty. In  my  father's  instrument  (a  modifieatiou 
of  Keliquet's)  the  eateh  is  saddle-shaped  (Fig.  180). 
Chismore  had  added  to  his  lithotrite  an  automatic 
hammer  such  as  dentists  use,  and  with  it  claims  to  crush  tbo  hai 
and  largest  stones  with  scarcely  any  effort. 

For  small,  sofi  fragments  a  flat-bladed,  duck-bill  instrument  is  \ 
ful.     Tills  instrument  shrviild  only  lie  employed  toward  tlie  end  of 
ojjeratiun.     The  nonfenestrated  blade  has  a  tendency  to  clog,  but 


Fio.  182.— KtYS 
\V*siiixrj-' 
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FTiTstriiment  will,  in  my  liand,  pirk  up  frji^nents  tliat  no  otlior  litliotrite 
ivill  caU»h.  Far  yioiill,  hard  fragniciits  I  naplny  a  lights  siimll-bhi(ie»l 
fenestrated  instrunieiit. 

.  The  Aspiraior. — The  aspirator  *>r  wastiinfj^-liottlf^  of  Bip^low  (Fi^. 
181),  m  now  |)erfe<Hed,  I  prefer  to  any  other.  The  aspirating  lithotrite 
of  Chismore  is  useful  for  office  ojieratioiia  uj)rni  small  st^>nej?. 

I  Wfishutfj-tiiht's^ — Tlie  major  part  of  the  waKhin^  I  ih*  with  Gii\oii's 
tuhe,  tiioiigh  itiy  father  prefers  the  Higehnv  (  Fi^.  i^X).  To  eateh  the 
last  fra/annent  the  Keyes  tube  (Fig.  182)  is  ust4'iiL  I  employ  it  with 
the  beak  turned  downward.     Its  tip  tlien  depresses  the  ilour  c>f  t!ie  hhid- 

'  der  into  a  de]it*!Hleyt  ]K>iieh  whose  contents  are  readily  aspirated  into  the 
eye  w^hieh  overhanfrs  it. 

The  Operation — Tins  is  litholapaxy:   To  eatdi  the  stone  with  an  in- 
gtninient  jjussed  through  ttie  urethra,  to  frni^nent  it  sutlieiently  for  the 


i: 


Fig.    183, — SHOwmci  the   Manner  of   Holding  the   Lithotrite  W'hek  Opening  aj^d 
Shuttlnq  in  the  Search  ran  Fhaoments,     (Morrow.) 

detritus  to  pass  out  through  a  tube,  and  to  suck  this  out  by  some  suitable 
apparatus. 

The  patient  is  placed  upon  the  operating  table  on  his  back,  with  his 
feet  widely  separateil  and  a  sand  bag  beneath  his  hip,    ITe  is  then  eathe- 
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terized  and  100  to  150  r.c.  of  warm  linrie-acid  solution  injertecl  into  ^ 
liladcltT.  A  lidiotritPt  selected  in  aeeordaiiee  with  the  size  of  the  dtQU^_ 
i»  then  introduced  (Fig,  18:5),  It  may  have  to  be  assisted  over  ^H 
]iroshite  hy  pressure  on  the  pTivuMuii.  Om-e  in  the  bladder,  the  in^nv 
ment  is  passi*d  gently  onward  nntil  it-^  jaws  loneh  the  back  walL  Theii, 
gentle  tappings  along  the  side  wall  quickly  indicate  the  {lositioti  of  the 
stone.  \Vh(^n  tfiis  h  ftaind,  the  jaw^  of  the  lirhotrite  are  liimt^d  awav 
froni  itj  o[iened,  returned  while  rip(*n  over  the  s|K»t  whtTe  the  stone  was 


j^. 


Fio.  184. — SnowiNfi  xmk  MANXtri  of  HoLuixn  the  Hulb.     The  Left  Hand  Holss  « 
Wfjicmr  WHILK  TiiK  Right  MANirrLATKs  It.     (Mnmow.) 


fnnnd,  and,  heing  gently  eln^^ed,  the  8tnne  will  he  grasj)ed. 


pt>wer  is  now  thrown  i(n  and  a  half  turn  given  to  the  screw 


The 
Tliis  til 

the  stone.     As  the  half  torn  if*  being  given,  the  jaw«  of  the  lithotrite 
to  be  gc:»iitly  moved  away  froni  the  bladder  wall  toward  the  eenter  of  tl 
lihidcler.     If  a  portir^n  of  ninenus  inend»rane  ha?  Ix^n  entrapped  wit 
the  stone,  the  oix-rator  instantly  appreciates  it  as  an  obstacle  to  the  ei 
rotation  of  the  shaft  of  the  instrntnent.     In  t^nch  ease  the  jaws  are 
lueked,  the  stone  allowed  t^  dmp  out,  and  ant*ther  effort  made  tiO  catcl 
more  cleanly.    If  the  in&trnment  rotates  freely  to  the  center  of  the  bl 
der,  the  screw^  jx»wer  in  firmly  applied  and  the  stone  fragmented. 
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fragments  fall  on  cither  side,  and  are  picked  up  and  again  and  again 
fragmented. 

Inasmuch  as  the  fragments  have  a  tendency  to  gravitate  back  to  the 
spot  where  the  stone  originally  lay,  this  must  be  remembered. 

With  a  fenestrated  instrument  there  is  no  occasion  to  stop  to  clear 
the  jaws  or  to  test  them  for  clogging.  The  work  goes  evenly  on  until 
the  operator  infers  that  he  has  manufactured  enough  debris  to  make  a 
creditable  wash,  and  then  a  tube,  as  large  as  the  urethra  will  admit,  is 
introduced,  the  washing-bottle  coupled,  the  stopcock  turned,  and  by  al- 
ternate compressions  and  relaxations  of  the  bulb  the  fragments  are 
sucked  up  into  the  bottle  and  fall  into  the  receiver  beneath  (Fig.  184). 
Care  must  be  taken  to  allow  no  air  to  enter  the  bladder.  In  the  case 
of  small  tubes  this  is  best  averted  by  pausing  in  the  introduction,  when 
the  eye  is  yet  within  the  prostatic  sinus,  and  filling  the  tuk*  from  a  pis- 
ton syringe.  If  the  tube  is  large  the  bottle  is  simply  coui)led  before  the 
eye  reaches  the  bladder ;  then,  having  turned  on  tlie  stojx?ock,  the  oix3rator 
waits  a  moment  until  he  hears  the  air  which  was  contained  in  the  tul)c 
bubble  up  within  the  bottle.  Now  the  bulb  is  conijiressed,  the  prostatic 
sinus  is  flooded,  and  the  end  of  the  tube,  as  it  were,  floated  in  through 
the  open  gate  at  the  bladder's  mouth. 

If  the  tube  becomes  clogged  by  a  fragment  (which  the  comixjtent 
operator  at  once  recognizes  by  the  increased  resistance  to  his  pressure 
upon  the  bulb),  a  forcible  compression  of  the  latter  will  often  dislodge 
the  impacted  body. ,  Should  this  maneuver  fail,  the  bottle  must  be  un- 
coupled and  a  probe  run  down  the  tul)e  to  drive  out  the  impacted  piece. 
Under  no  circumstances  should  a  tube  be  withdrawn  with  a  sharp  frag- 
ment impacted  in  its  eye,  for  the  fragment  will  tear  the  deep  urethra 
and  may  cause  prostatic  abscess. 

The  lithotrite  is  again  introduced,  some  more  debris  made  and  re- 
moved, and  so  on  until  no  further  click  of  fragments  can  be  heard  as  the 
water  swashes  in  and  out  of  the  bladder  either  by  the  o])erator  or  by  an 
assistant's  ear  placed  against  the  hypogastrium.  For  this  final  search  I 
use  the  Keycs  tube,  sometimes  supplementing  it  with  Guyon's  tube. 

When  listening  ior  the  click  of  stone  the  unaccustomed  ear  may  be 
misled  by  the  click  produced,  when  the  bladder  wall  catches  in  the  eye 
of  the  instrument.  This  is  a  muffled,  double  click,  (piite  distinct  from 
the  single  sharp  click  of  a  fragment  of  stone.  If  in  doubt  the  tube 
may  be  pushed  well  in  or  over  to  one  side  and  the  bladder  click  thus 
elicited. 

After  the  surgeon  has  thus  satisfied  himself  that  no  fragment  re- 
mains in  the  bhiddcr,  a  catheter  is  again  introduced  and  the  boric-acid 
solution  drained  away.  A  few  rapid  washes  usually  sutiice  to  clear  the 
bladder  of  blood.  If  nr>t,  this  is  acconi])Hshed  by  alum  injections.  To 
close  the  operation  nitrate-of -silver  solution  (1 :  4,000)  is  injected.    As 
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the  last  of  this  is  rntering  tlic  catheter,  the  instrument  is  slowly  wi 
drawTi,  so  that  the  s<)liition  ha  I  lies  the  piaster  inr  and  the  anterior  ureth 
As  soon  as  a  few  drops  trickle  from  the  meatus  the  catheter  in  rei 
trodiiced  and  the  hlaJder  emjitied*  The  patietit  is  then  returne*! 
his  IkhL 

1  know  no  operation  of  whicli  the  suwess  dei>eiids  so  entirely  u 
the  eurgc^ou's  skill  and  teehnie.     What  i.s  most  diHieult  to  the  novice 
to  crtisli  the  stone  methodically  and  deliherattdy.     The  first  catch 
crush  is  iisnaliy  easy,  and  jx^rhaps  in  a  given  case  it  won  Id  hi*  pissi! 
for  an  unskilled  riperator  to  make  qtiiek  work  of  the  lar^r  fragnie 
withutit  any  particular  method;  InU  km^  !»L*fore  tlic  hist  fragirient 
l}een  crushed  such  an  operator  will  find  himself  p>ttcring  abont  in 
hladderj  never  finding  any  consideralile  fragnu^nt,  althmigh   the  eli 
wimn  the  tnhe  assure  him  tliat  tliere  is  plenty  of  work  left  to  do.     This 
deadlwk  may  e^mtinue  quite  indefinitely,  and  the  only  way  to  avoid 
is  to  kn<)W  in  exactly  what  part  of  tlic  hladiler  the  §tonc  tends  to 
and  in  exurtly  what  jmrt  of  the  hladdtT  the  Wak  of  the  lithotrite 
The  practiced  physician  learns  thefte  things  from  the  very  first  ton 
and  ap])rc<"iates  also  the  general  contour  of  the  hhidder,  its  tral)ecnl 
suct'uks,  etc.     But  the  neuphyte's  only  hojm  is  to  gu  slowly.      He  lea 
by  the  first  grasp  whether  the  stone  lies  to  the  right  or  to  the  I 
whether  nt^ar  the  neck  of  the  bladder  or  far  from  it^  and,  aceordinj 
he  can  chct*k  his  temlency  to  wander  fruit!e*ssly  alMuit  by  directing 
blades  of  his  instrument  to  this  sjiot  where  the  largjpr  fragments  are 
most  sure  to  he  found,  or  by  closing  the  lithotrite  anil  using  it  m 
searcher.     It  is  searccly  necessary  to  say  that  tlie  lithotrite  has  no  wi 
range  of  motion  than  any  other  urethral  instrument.     It  may  be  pushed 
forward  and  Imekward ;  it  may  he  rotate<l ;  the  sliaft  nuiy  ho  elevated 
depivsst'd  a  few  degrees^  but  any  turn  of  the  shaft  toward  the  right 
the  left  is  quite  uunecessaryj  antl  likely  to  be  dangerous.     It  is  also  to 
noted  that  wlicn  tlie  litliotrile  is  tt*nching  the  Ikisc  «>f  the  bladder  it 
oj>encd  l^y  jndling  the  laale  blade  forward,  while  to  open  it  near  the  n- 
of  the  bladder  the  female  blade  is  pushed  backward.     It  is  in  gem 
easier  lunl  safer  to  crush  the  stone  near  the  neck  of  the  bladder,  and  t 
instim-tive   tendency   of  the    |j<*giuuer   to   let   his   instrument   gravitate 
toward  tlie  fundus  must  be  overcome. 

When  a  fragment  is  pecuHnrly  elusive  it  usually  lies  in  some  k 
of  a  pocket,  froiu  which  it  ruay  be  extracted  by  n»lliug  the  patient  to 
side  or  the  other,  putting  him  in  the  Trendelenburg  position,  or  simply 
by  depressing  I  he  floor  of  the  lihidder  wjtli  the  ojieu  lithotrite  and  iui- 
parting  a  su<'<*essinu  of  short,  shiirp  jars  to  the  junticnt's  pdvis  initil  thd 
stone  roils  into  tlic  gras[j  of  the  instrument, 

After-tTeatment — The  course  of  water  and  hexamethvleuamin  is 
sumed  as  soon  as  possible  after  operation.     If  the  bladder  is  very 
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table  a  catheter  may  be  tied  in,  hut,  as  a  rule,  I  prefer  to  let  the  patient 
urinate  spontaneously,  and  only  use  a  catheter  in  case  of  retention,  and 
for  a  routine  boric-acid  wash  twice  a  day.  The  irritability  of  the  blad- 
der the  first  few  days  may  be  controlled  by  morphin  or  by  opium  sup- 
positories. Nitrate-of-silver  injections  or  instillations  afford  great 
relief  toward  the  end  of  the  first  week,  but  they  are  irritating  during 
the  first  days. 

It  is  unwise  to  let  a  patient — especially  an  old  man — get  up  before 
four  days  have  passed.  lie  may  seem  well  before  that  time,  but  his  sore- 
ness may  return  and  mild  cystitis  occur  if  he  gets  up  too  soon.  I  have  in 
exceptional  instances  turned  my  patient  out  on  the  second  day.  I  have 
indeed  operated  in  my  office  several  times  under  local  anesthesia — and 
with  no  anesthetic  in  the  case  of  small  stone — but  this  again  only  in 
exceptional  cases. 

The  after-treatment  cannot  be  considered  complete  until  the  patient 
has  been  searched  for  stone  one  month  after  the  oi)cration,  nor  can  any 
assurance  be  given  that  no  fragment  has  been  left  behind  until  this  search 
has  been  jxjrformed. 

For  this  purpose  the  cystoscope  should  be  employed. 

Complications. — CompUcaiions  during  Operation. — The  difficulties 
most  commonly  encountered  in  finding  and  crushing  the  stone  have  al- 
ready been  noticed.  It  may  happen  that  the  sUme  cannot  be  crushed, 
either  on  account  of  its  great  size  or  hardness,  or  on  account  of  its 
position  in  a  small-mouthed  j)ocket.  In  any  such  case  litholapaxy 
must  1x3  given  up  and  suprapubic  lithotomy  performed  immedi- 
ately if  possible.  Clogging  is  quite  imjwssible  with  a  fenestrated 
lithotrite. 

The  complication  most  to  be  feared  is  inability  to  crush  and  remove 
the  last  fragment.  If  there  is  much  sacculation  or  trabeculation  of  the 
bladder  the  last  fragment  is  most  elusive,  and,  rather  than  protract  the 
operation  unduly,  it  may  be  preferable  to  postpone  its  completion  to  an- 
other time.  This  concession  can  only  l)e  made  witli  reluctance,  since  it 
forfeits  the  most  brilliant  advantage  of  litholai)axy — viz.,  the  entire 
removal  of  the  stone.  Spasm  of  the  bladder  is  a  most  annoying  feature 
of  operations  under  local  anesthesia,  but  is  rarely  troublesome  when  a 
general  anesthetic  is  employed. 

Postoperative  Complications, — ^After  litholapaxy  all  the  complica- 
tions may  occur  that  are  met  with  after  the  various  operations  upon  the 
urinary  tract,  from  cathcterism  upward:  n^tention,  hemorrhage,  mild  or 
pernicious  uretliral  fever,  cystitis,  prostatic  absc(»ss,  epididymitis,  or 
even  the  graver  complications,  suppression,  surgical  kidney  (pyelone- 
phritis), possibly  even  pyemia  and  septicemia;  but,  as  a  rule,  a  careful 
operation  has  no  sequence  but  a  little  temjxjrary  discomfort  for  a  week 
or  less,  followed  by  a  cure. 


914 


INTRAVESICAL  OPERATIONS 


Impacted  fra^ncnts  in  tbc  urethral  one  of  the  horrors  <if  ohl-fji 
ioned  lithotrity,  should  never  ocenr  with  this  operation.     If  the  Wad* 
is  left  empty  of  fragments  siieh  a  com  plication  is  obviously  inipoesili 
Should  it  ever  oeeiir,  the  foreign  liody  may  ht  pushed  back  into  the  lil 
der  or  removed  from  tlie  urethra  by  one  of  the  method.s  already  allu 
to  (p»  446).    Hemorrhage  is  usually  cheeked  by  the  postoperative  wi 
Should  it  be  profuse  and  the  bladder  till  with  clot«,  the  easiert  way 
remove  tliese  is  by  the  a^^pirator,  using  a  small  tube.     Cystotomy  is 
last  resort. 

The  commonest  postoperative  complications  are  those  relating  to 
prostate  and  to  the  kidneys.  Epididymitis  and  abscess  of  the  prostate 
complications  of  a  litholapaxy  roughly  performed.  But  the  most  skilled 
hand  cannot  always  prevent  prolonged  postoperative  prostatic  catarrh, 
whicb  may  make  both  patient  and  surgeon  wish  tlxat  section  had  beeu 
|X!rformed-  Less  fre<pTeiitt  liut  far  more  dangerous,  are  the  kidney 
plicatiuns.  It  is  the  old  nuin  with  lung-standing  <*ystitis — |ierha[is 
wlio  has  Ijccn  often  oijcrated  u{Min  for  slonc^ — whose  kidneys,  worn 
bv  reteiitinn  and  iufection,  are  most  Kkelv  to  succumb.  Lithotomv  i:* 
nnieli  belter  suited  to  such  cases,  sincn?  the  atonied,  pouched  bladder 
makes  lltliolapaxy  a  very  trying  ojieratiou,  while  section  is  quicker, 
provides  better  drainage,  and  permits  removal  of  the  prostatic  oXf 
structiou  causing  the  recurring  stone.  But  it  is  vain  to  argue  with 
these  men;  they  are  satisfied  with  the  relief  they  are  accustonied 
to  obtain  from  litholapaxy  and  cannot  be  made  to  see  its  lurking 
dangers. 

Relapse  after  litholapaxy  may  occur  from  one  of  three  causes:  (1) 
A  fragment  may  be  left  by  the  operator;  (2)  a  new  stone  may  come 
down  from  t)u'  kidney;  or  (3)  phosphatic  rc*accuniulation  may  oecnr  il 
a  catarrhal  bladder.  The  first  contingency  is  guarded  against  by  tlic 
thorough  search  at  the  end  of  o|^ration,  and  again  a  month  later.  The 
second  is  prevented  by  tlie  hygienic  rules  already  laid  dowTi,  or  is  fon^ 
seen  by  establisliing  the  presence  of  kidney  stone.  The  third  can  K* 
prevented  only  by  lithotomy,  and  not  always  by  that  operation,  Freyer 
states  that  he  lias  hati  no  relapses  after  litholapaxy,  although  he  has  per- 
formed it  610  times. 

Yet  I  have  removed  by  litholapaxy  a  stone  that  formed  after  one  of 
his  suprapubic  prostatectomies. 

I  cannot  pretend  to  have  equaled  his  record,  nor»  I  believe,  can 
any  other  surgeim,  but  I  am  sure  that  litholapaxy.  if  properlv 
jierformeil,  ex|nises  the  patient  to  no  m<»re  danger  of  reeurrence  than 
does  lithotomy,  excei^t  inasmuch  as  lithotomy  enables  the  surgeon  t^ 
deal  with  obstructive  conditions  which  cannot  be  reached  by  litho- 
lapaxy. 
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OTHER  INTRAVESICAL  OPERATIONS 

Many  types  of  intravesical  operating  cystoscopes  have  been  invented 
by  ingenious  surgeons.  But  these  have  accomplished  little  more  than 
the  occasional  picking  of  a  stone  from  the  ureter  orifice. 

Of  Nitze's  operating  cystoscope  we  can  only  say  that  the  wonderful 
cures  claimed  for  it  by  its  inventor  have  not  been  confirmed  by  anyone 
else.  Intravesical  operations,  especially  for  bladder  tumor,  are  dis- 
tinctly "  in  the  future*^' 


CHAPTER   LXXXVIIl 

OPERATIONS    FOR    THE    CURE    OF    URINARY   FISTULA    AND 
DEFECTS    OF    THE    URETHRA 

URINARY   fistula: 

Treatment  of  fistuhi^  discharging  urine,  whether  they  conncx?t  with 
the  kidney,  the  ureter,  the  hladder,  or  the  urethra,  is  primarily  ex- 
pectant. If  retention  is  not  present,  most  fistuljc  will  heal  of  their  own 
accord,  unless  there  is  considerahle  loss  of  tissue.  If  there  is  retention, 
whether  due  to  kinking  or  obstruction  of  the  ureter,  or  to  urethral 
stricture  or  prostatic  obstruction,  this  must,  of  course,  be  removed 
before  the  reestablishment  of  urinary  flow  through  the  natural  passages 
can  be  looked  for. 

Among  the  injections  employed  to  encourage  the  healing  of  urinary 
fistula^,  the  25-per-cent  ethereal  solution  of  hydrogen-ix^roxid  is  gen- 
erally tlie  most  useful ;  but,  if  all  else  fails,  oj^eration  may  be.  required 
to  heal  the  fistula. 

The  tyix>s  of  fistulic  requiring  oj)eration  fall  under  the  following 
heads : 
Renal  fistula.  Vesicovaginal  and  vesico-uterine  fistula. 

Hypogastric  vesical  fistula.     Urethro-rectal  fistula. 
Vesico-intcstinal  fistula.  Urethro-perineal  fistula. 

Penile  fistula. 

The  surgical  principle  at  the  bottom  of  almost  all  the  ojx^rations 
undertaken  is  tlie  separation  of  the  visceral  and  cutaneous  ends  of  the 
fistula,  suture  of  the  visceral  orifice  (or,  if  the  fistula  is  between  two 
viscera,  suture  of  both  visceral  orifices),  and  the  interposition  lx?tween 
tlie  two  ends  of  the  fistulous  tract  of  a  thick  body  of  normal  tissues  after 
the  tract  itself  has  been  excised.  The  treatment  of  renal  fistula  forms 
almost  the  only  exception  to  this  rule. 

Renal  Fistula 

Urinary  fistula  in  the  loin,  following  operation  upon  the  kidney, 
will  usually  heal  unless  there  is  obstruction  to  the  normal  urinary  out- 
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flow,  or  unless  there  remains  a  pyoneplirotie  kidney  or  a  tubercular 
kidney  or  ureter  within  the  loin.  The  operations  for  the  relief  of  these 
fistulae  consist,  therefore,  in  the  relief  of  urethral  or  renal  retention,  if 
these  be  present,  or  in  the  removal  of  the  disorganized  kidney.  Previous 
to  operation  an  attempt  to  encourage  the  closing  of  the  fistula  by  the 
prolonged  retention  of  a  ureteral  catheter  should  be  attempted  if  this 
is  practicable. 

Removal  of  ureteral  obstructions  has  already  been  discussed  (p. 
853).  Nephrectomy  of  an  old  pyonephrotic  kidney  which  has  long  been 
fistulous  is  one  of  the  most  difficult  and  dangerous  operations  of  urinary 
surgery.  The  operation  is  conducted  upon  the  usual  lines  for  nephrec- 
tomy, but  the  kidney  may  be  found  so  bound  down  in  a  mass  of  adhe- 
sions that  it  is  impossible  to  determine  what  is  kidney  and  what  scar, 
and  still  more  imj)ossible  to  separate  the  organ  from  its  fibrous  bed. 

Basing  his  practice  upon  the  researches  of  Hermann  and  Nicolai, 
Holt  ^  has  suggested  and  practiced  ligature  of  the  renal  pedicle  for  the 
purpose  of  avoiding  the  difficulties  of  this  oi)eration.  He  incises  the 
internal  abdominal  wall  along  the  outer  edge  of  tlie  rectus,  pushes 
the  large  and  small  intestines  toward  the  median  line,  and  incises  the 
peritoneum  over  the  renal  vessels  to  the  outer  side  of  the  mesocolon. 
The  retroperitoneal  tissues  are  then  separated  toward  the  vertebral  col- 
umn until  the  renal  artery  and  vein  are  discovered.  If  the  adhesions 
are  so  dense  as  to  make  this  separation  difficult,  it  may  be  preferable  to 
incise  the  posterior  peritoneum  internal  to  the  colon,  and  proceed  with 
the  ligature  of  the  renal  vessels  in  the  space  between  the  colic  arteries. 
The  artery  and  veins  are  tied  separately,  and  a  careful  search  made  to  be 
sure  that  no  accessory  renal  vessel  has  been  overlooked.  The  wound  is 
then  closed  in  the  usual  manner. 

Hypogastric  Vesical  Fistula 

Hypogastric  vesical  fistula  will  usually  close  if  the  external  orifice 
is  kept  widely  open  so  as  to  prohibit  pocketing,  and  if  urethral  obstruc- 
tion is  relieved.  The  retained  urethral  catheter  may  ^bc  of  assistance. 
Even  though  the  fistula  remains  open  for  many  weeks  or  opens  and 
closes  intermittently,  the  surgeon  should  not  be  too  hasty  in  suggesting 
operative  relief,  but  should  reserve  this  for  cases  that  have  proven  abso- 
lutely rebellious  for  months. 

The  operation  should  consist  in  excision  of  the  fistulous  tract,  free- 
ing of  the  wall  of  the  bladder,  and  closure  of  the  fistulous  orifice  in  the 
bladder  wall  by  mattress  sutures  reenforeed,  if  jx)ssible,  by  a  layer  of, 
Lembert  sutures.     The  abdominal  wound  may  be  left  open,  or  the  mus- 

*  Medical  Record,  1907,  June  22. 
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clofi  mtiy  1k»  (*ani>!il  tni:;('tl)or  over  a  sinall  ilraiLi-     The  retained  tH" 
catheter  should  be  euiplnyefl,  if  puti^^ible. 

Vesico-intestikal  Fistula 


4 


Tlie  operation  for  ve^ieo-inteatiiml  iii!$tiila  consLsts  in  nie<lian  aMcnib 
inal  sec'lion,  ii^ohition  of  the  !(»o]i  »)f  iirtcstiiie  adherent  to  the  bladdef 
(a  large  ureter  catheter  plawd  in  the  tistula  may  he  of  assistance), 
emptving  and  elauiiung  of  the  gut,  separation  of  the  gut  from  tho  blad* 
der,  elijsure  nf  tlio  gut  hy  enterorrha]ihy  or  end-t<K*nd  anastomosis,  and 
clo.sure  of  the  l)hnbler  uritiec  by  iiialtre,sg  .suture.  The  retained  urethra] 
catheter  and  drainage  to  the  point  fd'  .suiurc  iu  the  bladder  are  again 
necessary. 


VkSICOVAOINAL    ANJ>    VEyiCO-tTTEKlNE    FlST^LA 
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Vaginal  Fistula.— The  patient  h  placrc]  iu  the  lithotomy  [xi^ilin 
and  tbe  vagiuii!  tuvilitv  of  the  fistula  exjiosed  and  lilK^rated  by  a  circulai 
in<usiuu.  Til  in  irieirticin  h  earricMl  up  about  tlir  tistula  until  the  luuroit^ 
nieiiibrane  has  been  freed  up  to  the  bladder.  The  fistula  is  then  tunRi] 
inside  uut,  as  it  were,  and  caught  1)V  rine  or  two  sulmnieous  sutures.  Till 
veHieuvagiual  septum  is  tlion  sutured  with  elirondc  gnt,  and  afterward 
the  vaginal  wall  sutured  over  all  with  simple  catgut.  The  hladdef 
shoidd  In'  driiiuoil  l>y  a  retuinerl  catbeten 

Vesico-uterine  Fistula.  — The  closure  of  vesico-nterine  fistula  ^ 
extremely  dithridt.  An  attouipt  at  closure  may  be  made  hy  excising 
the  fistulous  tract  and  then  suturing  tlirough  and  through  exclusive  of 
tbe  bladder  uiueons  nieuibrane.  If  this  fails,  an  attempt  umy  Ix^  ma<l« 
to  suture  in  layers,  as  al^jve  deseribed;  or  the  nuieons  meml)rane  Taa| 
be  eut  from  the  uterine  cervix  and  sutures  passed  thri>ugb  tliis  fnr  tlji 
purpose  of  closing  it,  wliile  leaving  the  fistula  in  e«anmuni<'ation  with 
the  uterus.  If  this  is  done,  the  fistula  must,  of  course,  be  large  enougi| 
to  perniit  tbe  passage  of  tlie  menstrual  flow. 


UKETnKO-BECTAL    FiSTUXA 


m^riueai 


The  fistula  is  reaehed  by  the  bilateral  ov  eurve<l  prere<nal  {hm 
ineision.  If  it  is  of  small  dimensions,  it  may  then  l>e  oeeluded  by  fn^hfj 
eniug  its  interior  and  simply  throwing  a  eatgut  ligature  about  it ;  but  i£ 
as  is  usually  tbe  ease,  it  is  too  short  and  wide  for  this  treatment,  il 
must  l>e  freely  divided  vh^f^'  to  (lif  u  ret  lira.  Tbe  reetnni  is  tbeu  chw<J 
with  snlninuTjiis  sutures  nf  ehromie  got,  the  urethral  orifice  closed  iq 
like  manner,  the  edges  of  the  hvator  ani  sought  fi»r  anti  brought  to^ 
gethcr  as  in  Young's  o}x?ration  for  prosfateetomy,  and  amfde  drgitiag^ 
provided  for  the  external  woutid,  but  very  little  drainage  in  the  deplhj 
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The  drainage  is  removed  in  forty-eight  hours  and  the  external  wound 
permitted  to  granulate. 

In  difficult  eases,  this  ojwration  will  only  succeed  if  preliminary 
suprapubic  cystotomy  is  done. 

As  routine  practice,  it  is  best  to  place  a  retained  catheter  in  the  ure- 
thra for  the  first  week. 

Alexander  has  suggested  that  the  proper  application  of  pads  of 
gauze,  well  greased  with  vaselin,  high  up  in  the  wound  will  deflect  the 
flow  of  urine  from  the  sutured  rectum  and  obviate  the  necessity  of  clos- 
ing the  urethra,  which  is,  therefore,  permitted  to  heal  by  granulation. 

Kotation  of  the  rectum,  in  order  to  ])lace  its  fistulous  orifice  at  a 
point  not  opposite  to  tlie  urinary  channels,  has  l)een  practiced  by  Fuller 
and  others,  but  is  of  doubtful  value. 

If  the  uretliro-rectal  fistula  is  so  large  that  the  alK)ve  oj)eration  is 
impossible,  the  fistula  may  be  changed  into  a  urethro-perineal  one  by 
Albarran's  procedure  of  freeing  the  rectum  l)y  a  iK)sterior,  U-shaped 
incision  carried  up  to  l)eyond  the  point  of  fistula.  Lateral  incisions  are 
then  made  in  the  rectal  wall  and  carried  forward  to  meet  in  a  V  above 
the  fistulous  orifice  on  the  anterior  wall  of  the  rectum.  The  two  edges 
of  this  V  are  then  united  so  as  to  leave  a  urethral  channel  running  to 
the  perineum.  The  |>>sterior  edges  of  the  V  were  also  then  united,  thus 
isolating  the  rectum  from  the  new  urethro-ixn*ineal  fistula.  After  heal- 
ing had  taken  place,  the  urethro-ixirineal  fistula  is  closed  by  a  secondary 
operation. 

UrKTIIRO-PERINKAT.    FlSTlTLA 

Perineal  urethral  fistuho  will  almost  always  close,  unless  they  arc 
tuberculous  or  cancerous,  by  the  lapse  of  time,  if  the  caliln^r  of  the  ure- 
thra is  kept  open  by  sounds.  Injection  of  ethereal  pToxid  is  of  great 
assistance.  Albarran  suggests  that  cauterization  with  the  actual  cautery 
is  useful.  If  these  means  fail,  the  fistula  may  be  closed  by  free  dissec- 
tion of  the  ])erineum,  excision  of  the  sctir,  suture  of  the  urethra  around 
fi  retained  catheter,  over  which  is  drawn  a  tiiick  layer  of  the  urethral 
and  perineal  muscles,  and  closure  of  the  skin.  Or  Ouyon's  flaps  may 
be  empl<)y(»d,  as  after  fistulization  for  complicated  traumatic  stricture 
(seti  below). 

Penile  Fistula 

Penile  fistuhr  are  to  be  treated  along  the  general  lines  a])])lical)le  to 
perineal  fistulic.  The  methods  commonly  descriknl  for  closure  of  jx^nile 
fistula  are  three : 

Sini])le  suture*  of  the  fistula  after  excision. 

Lateral  flap  method. 

Posterior  flap  method. 
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The  lateral  flap  method  consists  in  surrounding  the  orifioe  of  the 
fistula  by  a  rectangular  incision,  the  edges  of  which  are  tunu^l  in  ainl 
sutured.  A  rectangular  flap  is  then  made  to  one  side  and  drawni  acn»>s 
the  raw  space  l(»ft  by  the  inturning  of  the  skin  aljout  tin*  flstula.  If  \W 
fistula  is  too  large  to  be  closed  by  this  method,  the  j)osteri<)r  and  lateral 
flap  incision  of  Pasteau  may  be  employed.  The  e»dges  of  the  fistula  an' 
fre.shene<l  and  two  lateral  flaps  turned  back.  A  third  flap  is  then  cut 
al)out  1  cm.  posterior  to  the  lateral  fla|)s,  its  aj)ex  alxnit  3  cm.  fartlwr 
down  on  the  |x^nis  or  scrotum,  its  base  at  the  fistula.  This  flap  is  thru 
freed  and  turned  up  over  the  fistula  and  carried  l^eyond  this  umler  the 
skin  in  front,  where  it  is  held  by  two  sutures.  This  flap  forms  the  n<*w 
urethral  mucous  membrane.  The  two  lateral  flaps  are  then  drawn  ti^ 
gether  across  the  raw  surface  of  the  posterior  flap  and  the  space  Ml 
where  the  j)osterior  flap  was  turned  up  is  closed  by  lateral  sutures. 


RESECTION    OF   THE    URETHRA 

Resection  of  the  urethra  is  described  by  Albarran  under  four  heads: 
Kesection  for  traumatic  and  limited  inflammatory  strictnn»s. 
Kesection  for  comj)licated  traumatic  strictun^s. 
Kcs(»ction  for  stricture  complicated  by  infiltration. 
K<^section  for  rupture  of  the  un^thra. 

KkSKCTIOX     for     THATMATir     AND'   LiMTTED     TnFLAMMATOKY      StKK - 

TURKS 

A  sound  is  introduced  down  to  th(»  stricture,  median  j^orincal  -•■<*- 
tiou  is  ]K*rforni('(],  juid  the  urethra  divided  in  front  of  the  >Tri<tiir''. 
Tlic  diviilcd  nrctlirn  is  tlien  <lrawn  down  and  the  dense  strict nn-  ni;i-- 
excised,  Icavinii'  the  two  cuds  of  the  urethra  sejiaratcd  bv  a  i:rc;iT«'r  "r 
less  distance.  Tlicsc  urethra]  ends  are  tli(»n  fnM'd  sutficiently  to  l.rliiL' 
them  toocthcr,  and  tlicy  arc  sntnred  with  catgut,  the  snturc<  tlir«'iii:l; 
tlic  superior  wall  being  knotted  inside  the  canal,  the  others  Mut-idc.  A 
retained  catlieter  may  Ik'  ])laced  in  the  urethra,  but  it  is  ]>r<'ferablr  t- 
inxTt  a  sniajl  jM'rineal  tnU'  throngh  a  longitudinal  incision  in  the  tl-T 
of  the  nretlira  posterior  to  the  stricture. 

In  many  instances  it  is  possible  to  mak(»  the  r(^secti<in  incinnpl'T. , 
reni<>ving  a  lari»e  mass  of  scar  tissues  bnt  heaving  a  bridge  at  the  r«H.f  ^f 
the  nretlira.  In  order  to  insun*  the  j)atency  of  the  canal,  it  is  lH--t.  in 
suturing  it,  to  split  the  floor  and  to  suture  this  longitu<linal  inci-i'-n 
transver>elv  so  as  to  enlariiv  the  urethral  calilKT.' 

'  Hiiizh  C.ihot  has  tlrsoriluMl  this  ofxTation  in  detail,  insisting  t^siH^cially  on  the  j»<>- 
sihihty  of  «\trusivrly  im)l)ilizing  the  urethra  anterior  to  the  strict  urt»  for  the  purj-'M* 
of  (•l(l>^illL'  the  >:a[). 


RESECTION  OF  THE  URETHRA  921 


Kesection   for   Complicated   Traumatic    Strictures 

If  the  stricture  is  very  wi<le  or  complicated  by  considerable  peri- 
urethritis, the  oi)eration  above  descril)ed  may  be  impracticable.  In  this 
event,  the  best  procedure  to  follow  is  probably  that  of  Pasteau.  At  a 
first  operation  a  urethro-perineal  fistula  is  deliberately  made,  either  by 
longitudinal  incision  of  the  urethra  and  suture  of  its  edges  to  the  lat- 
eral edges  of  the  skin  wound,  or,  if  the  two  ends  of  the  urethra  are 
widely  separated,  by  suture  of  each  of  these  extremities  to  the  skin. 
The  fistula  thus  produced  is  closed  at  a  second  operation  by  Guyon's 
lateral  flaps.  One  rectangular  flap  is  made  ix)  the  right  of  the  fistula, 
with  its  base  toward  the  fistula  and  its  free  border  to  the  right.  This  is 
turned  in  and  sutured  so  as  to  close  in  the  urethra.  To  the  left  of  the 
urethra  a  much  longer  rectangular  flap  is  then  made,  with  its  edge 
toward  the  urethra  and  its  base  lateral.  This  is  drawn  over  to  cover  in 
the  defect  made  by  turning  in  the  first  flap. 

Heteroplastic  Operations 

Mensell,  Woelfler,  and  my  father  have  closed  in  large  defects  of  the 
urethra  by  implanting  a  piece  of  mucous  membrane  taken  from  the 
inner  layer  of  the  prepuce.  Lapiejko  ^  has  reviewed  the  subject  and  re- 
ported three  cases  in  which  he  employed  mucous  membrane  taken  from 
the  lip. 

*  Guyon's  Annalea,  1894,  p.  1. 


CHAPTER   LXXXIX 
VARIOUS  OPERATIONS  UPON  THE  URETHRA  AND   BLADDER 

MEATOTOMY 

Antisepsis. — The  tip  of  the  penis  should  be  well  cleansed  with  soap 
and  water  and  bichlorid,  and  the  terminal  portions  of  the  anterior  ure- 
thra irrigated  with  a  1 :  5,000  solution  of  the  latter. 

Anesthesia. — A  minute  bunch  of  cocain  crystals,  or  a  fragment  of  a 
cocain  tablet  is  inserted  within  the  meatus  and  dissolved  by  instilling 
upon  this,  with  a  medicine  dropper,  a  few  drops  of  1 :  1,000  adrenalin 
solution. 

Anesthesia  is  completed  within  five  minutes,  by  which  time  a  dis- 
tinct blanching  of  the  tip  of  the  penis  is  noticed. 

The  Operation — A  blunt-pointed,  straight  bistoury  is  introduced  into 
the  urethra,  the  floor  of  which  is  cut  by  an  outward  sweep  of  the  instru- 
ment. With  the  bulbous  bougie  the  patency  of  the  canal  is  then  tested, 
and  any  bands  that  require  further  division  are  cut.  If  the  meatus 
internus  is  narrow,  this  may  be  cut  with  the  bistoury,  although  some 
surgeons  prefer  to  use  the  urethrotome  for  this  purpose.  All  incisions 
should  be  made  upon  the  floor. 

OPERATION    FOR    RUPTURE   OF   THE    URETHRA 

When  the  urethra  is  ruptured  in  its  penile  portion,  the  indwelling 
catheter  will  usually  i)revent  complications,  though  if  large  hematoma 
occurs  this  should  be  incised,  and  through  this  incision  the  uretliral 
walls  may  be  sutured.  For  perineal  rupture,  immediate  median  peri- 
neal section  should  be  performed.  If  a  slight,  or  partial,  rupture  is  en- 
countered, clots  are  cleared  away  and  a  perineal  tul)e  inserted. 

If  the  rupture  is  complete,  it  may  be  quite  difficult  to  find  the  pos- 
terior segment,  though  I  have  always  succeeded  in  doing  this  by  identi- 
fying with  the  finger  the  position  of  the  triangular  ligament,  irrigating 
the  wound  and  identifying  therein  the  urethra,  which  sometimes  lies 
quite  loose — a  thin-walled,  flaccid  tube.  If  this  expedient  should  fail, 
however,  bilat(^ral  incision  and  exposure  of  the  membranous  urethra  and 
prostate  usually  discloses  the  ruptured  extremity.  Retrograde  cathe- 
ter ism  is  a  last  resort. 
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If  there  is  not  too  imich  loss  of  tissue,  the  torn  fragments  should  be 
aj)proxiuiate(l  by  one  or  two  ehroniie  gut  sutures  on  the  roof,  and  a  peri- 
neal tube  inserted ;  but  if  there  is  too  much  loss  of  tissue  to  permit  this, 
no  plastic  operation  should  be  attempted,  but  the  tube  simply  inserted, 
and  after  three  or  four  days  replaced  by  the  indwelling  catheter,  which 
is  introduced  into  the  meatus  and  out  through  the  perineal  wound,  then 
in  from  the  perineal  wound  and  into  the  bladder.  If  fistula  persists  this 
requires  secondary  operation  (p.  918). 

OPERATIONS  FOR  HYPOSPADIAS 

Beck's  Operation. — This  consists  in  liberating  the  urethra,  bring- 
ing it  forward  and  suturing  it  to  an  orifice  punched  through  the  glans. 
The  urethra  must  be  freed  well  back  and  sutured  to  the  apex  of  the  glans 


Fio.  185. — Beck'h  Operation  for  Halan- 
iTic  Hypospadias.  Liberation  of  tlie  ure- 
thra— puncture  of  the  glans. 


Fio.  186. — Beck's  Operation  for  Balan- 
iTic  Hypospadias.  The  uretlira  drawn 
tlirough  the  glans. 


to  prevent  incurvation  (Figs.  185,  180,  187).     This  is  a  much  simpler 
expedient  tlian  Duplay's,  and  is  commendable,  since  the  formation  of  a 
fistula — whicli  is  tlie  bane  of  the  older  operation — is  avoided,  and  the 
sutures  usually  hold. 
CO 
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Operation  for  Penile  Hjrpospadias. — For  /fenllr  h}fj»*tsf>tj,ii.i.< 
the  operations  are  many  and  various.  ('<»rtain  preliniinarv  strjis  an- 
necessary  in  almost  all  eases. 

First,  the  jTcnls  innsl  he  freed  from  lis  scrotal  (ulhesions.  If  tins- 
are  slight,  a  transverse  incision  through  the  |)eno-scrotal  frenuui  will, 
when  sutured  in  a  longitudinal  dirwtion.  suf- 
fice to  fr(H3  the  organ.  I>ut  if  the  jH^nis  is  dti'^h 
buried  in  the  scrotum  the  integunu*nt  of  tliv 
former  must  be  derived  from  the  latter  with 
regard  only  to  covering  in  the  |H»nis;  the  mT"- 
tum  will,  by  virtue  of  its  hM>s(»ness,  ailapt  ii.-s-lf 
to  the  loss  of  almost  any  amount  of  skin. 

Secondly,  the  incurvation  of  (he  hody  of  thf 
penis  often  demands  attention.  This  may  U- 
corre(*ted  through  the  lilnTating  incision.  A 
transverse  incision  is  carefully  made  thnmch 
the  whole  thickness  of  the  sheath  of  the  cor|n»ra 
cavernosa  on  its  under  surface,  care  U^ing  takt-n 
to  avoid  the  erectile  tissue.  This  is  u>ually 
sufficient  to  permit  straightening  the  iH»ni«i.  If 
not,  the  intercavernous  s(.»j>tum  may  n-^piir*' 
division  down  to  the  dorsum.  Then  the  |Hiii- 
is  f(ir<*il)ly  straightene<l  and  snugly  ban«Ia«^-«i 
nlxMit  a  slight  s])lint  in  an  ovcrextend«*d  }N.-i- 
tion  to  ])rcvent  re<*ontracture.  I  can  vouch  from  ]H'rsonal  ex|KTiti;«» 
for  the  satisfactory  results  obtainable  by  this  somewhat  vioh-nt  i^r-- 
ce<hire.  If  the  penis  is  kei)t  straight  until  entirely  h(»al(Hl  it  may  U- 
antici])atc(l  that  snbsccpicnt  erections  will  1h»  coni]dete  and  «lin»<-t. 

Finally,  conies  the  most  delicate  ])art  <if  the  treatment — the*  <'xten-i«»n, 
namely,  of  tin*  urethra  to  its  projK'r  len«»th.  (Jreat  ingenuity  has  U  •  n 
displayed  in  the  formation  of  the  new  <*anal.  The  ojMTation  of  Uupli^ 
is  preferred  hy  most  snrgt^ons,  though  the  methods  of  Thit»rs<di  *  '  ;tTi 
ada])tatioii  of  his  operation  for  episjjadias),  DieflFenbaeh,*-  I)olUai:. 
Laurent,'  and  \'an  Hook''  also  deserve  mention.  In  each  i»f  the^'  t!* 
lining  nienihran<'  of  the  new  <*anal  is  dei'ivcil,  in  tmo  way  or  aiiothtT.  iy 
Haps  tnrne(l  in  from  the  a<lj(»ining  regions.  That  each  has  In^n  <livi-  ! 
to  sn|)plenient  the  oMej*  ones  is  an  eviden<*e—  to  which  the  surgeon  wi.* 
has  tried  any  will  certainly  testify — of  how  rarely  they  succivd  an«l  h  - 
utterly  batilini:  thev  all  are. 


Fig.  187. — Beck's  Opera- 
tion Kc»K  Balanitic  Hy- 
j»«)SPADiArt.     Sutun'. 


'  Arch,  fur  Ihilh.,  lS(iS.  X,  20. 

•  (idz.  mui.  (if  l*nriSj  lS)i7,  1.")*). 

^"Dr  r<'[)isp;i(lias  .  .  .  rt  son  tniitomont,"  Piiris.  1S<»1. 
'  Hull,  (if  Vnciui.  (ir  iwd.  Inhj.,  \X\)i\,  iv,  ix,  r»S.'». 

•  Cf.  May<»,  .Inur.  .\w.  Mai.  Ass'u,  llMIl,  xxxvi,  ll')7. 
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T  pit^ffT,  and  liave  i^iu|i!*jy«'c]  vvllli  oiu'  ctJinplet**  sneooss  anil  t>nr*  par- 
tial failure,  tho  l\iH!Uvt'N*i\('-*hissvvnml  o|H^riili»>M*  whit*li  av(^i<!s  nniiiy 
of  i\w  liillit'iihii's  <'iif'ointtt^Ti'(l  in  other  protvtlurcs, 

Nov6-Joss6raiicL%  Operation, — ^Thmngh  a  fniiisverse  infislon  2 
cm.  long  and  just  in  front  of  tlu'  Irvjwispinlie  nieatns,  a  stout  pnAie  is 
introduced  and  passed  forward  aloii^  the  under  surfaep  of  the  {lenis,  in 
the  sulxrntaneous  eonueetive  tissue,  until  it  reaelu's  tlje  hase  of  the  glans, 


II 


T^i 


Vto.  188, — HoriTi^T'rt  Modified  Nove-Joshe-  Fig.  189. — Rochtit's  Modified  Nove-Josse- 

RANti  Opkratiov  Fort  Hvi*osi'Aj>r\s.    The  wanu  Oi-khatiom  fcir  Hyi'or^PADtAB,    Tfie 

fiups  arp  cut,  the  eutiieter  iiilrtHjiiciiM),  llir  tiiml  ^^utll^f■!*, 
MCJTutttJ  ftiip  siitunHi  iircniiicJ  »t. 


elevating  the  skin  fi^oin  the  entire  under  i^urfaee  of  the  iK^nin.  The  ati- 
tc*rior  t>rifiee  of  the  raual  is  then  formed  hy  slittin|[j  up  the  under  surfaeo 
of  the  glans,  or  hy  pnneturing  it  with  a  troear.  To  ohtain  an  epitl»elial 
lining  for  this  eanal — ancl  hei^^in  consists  the  origiuidity  of  the  ojXTa- 
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tion — an  Ollior  '  skin-graft,  4  cm.  wide  anil  (N^nsidoraMv  lonpT  tliaii 
the  intended  eanal,  is  taken  from  tlie  inner  side  of  the  thigh,  whtn- 
there  are  no  hairs,  and  wrai)i)ed,  inside  ont,  aroun<l  a  woven  eathetrr. 
21  French  in  size,  and  held  in  place  by  a  ligature  at  eacli  end  and  ow 
or  two  sutures,  all  of  00  catgut.  (Rochet  -  employs,  instead  of  the  Oi- 
lier graft,  a  flap  taken  from  the  scrotum,  with  its  base  at  tlie  ahnorinal 
urethral  orifice.  This  device  eliminates  the  fistula  between  the  oM 
urethra  and  the  new  (Figs.  188,  189)).  The  catheter  thus  covere<l  is 
then  inserted  into  the  canal,  and  when  the  graft  is  in  place*  the  anterit»r 
ligature  is  cut  and  removcnl,  and  the  edge  of  the  graft  suturtnl  to  the 
glans  penis.  The  catheter  is  then  cut  off  short  so  that  each  end  lian^ly 
protrudes  from  the  canal,  and  a  snug  dressing  is  applie<l  with  the  j>enis 
held  in  the  erect  j)Osition.  A  retained  catlieter  is  used  to  draw  off  tlie 
urine.  (In  the  Rochet  operation  the  catheter  around  wliich  the  graft 
is  wrapped  is  used  as  a  retained  catheter.)  On  tlie  eighth  day  the  pos- 
terior ligature  is  cut  and  the  catheter  removed.  Five  days  later  the 
daily  passage  of  sounds  is  begun  and  continued  for  three  we<*ks. 

The  Xove-Josserand  oi)eration  has  Ixvn  still  further  UKNlified  by  it-^ 
originator,'*  as  follows: 

As  a  first  stey),  three  oj^erative  procedures  are  ix»rforme<l : 

(1)  The  incurvation  is  corrected  by  incision  of  the  filirou^  envt- 
lo|)es  of  the  corpira  cavernosa. 

(2)  The  bulbous  urethra  is  incised  for  a  distance  nf  at  lca>t  4  «iii. 
an<l  sutured  to  the  skin  of  the  periiuMini,  thus  forming  a  |H*riiual  un- 
til rost  on  ly. 

(r*>)  The  c(l«:cs  of  the  liy]H>s])adic  meatus  are  incis<'<l  and  siinin«I  '<• 
each  other,  so  a^  to  close  its  oritice  ]M'rniaiH*ntly. 

Six  or  ei«:lit  w<'eks  later  the  second  ojK*ration  is  ]K'rf«»rni»"d,  ..- 
follows: 

(1)    The  meatus  is  reojK'UCMl  by  a  siin])le  loniritndinal  in«-i-ion. 

('2)  l>y  means  <»f  a  trocar  a  canal  is  bored  in  the  suiH*utan«M.ii^  tj- 
su<*s  of  the  jHMii-  from  the  hy]M)S])a<lic  meatus  to  the  glans  ]M*ni-.  Tl.i- 
canal  is  sntliciently  <lilated  to  admit  a  No.  20  French  sountl.  It  i<  t1ii!i 
comj)ressc(|  for  a  few  monu-nts  in  order  to  check  the  bleiMlinir. 

( .'> )  A  irraft  consistiuiT  of  the  whole  thickness  <»f  th«'  true  skin,  h.x'.: 
a^ain  as  lonir  as  the  new  urethra  and  alM>nt  4  cm.  wide,  is  takt'U  fr^in  :•  • 
anteio  external  surface  of  the  thigh.  Thi<  is  suturetl,  >kin  si»lr  inwar '.. 
about  a  soft-rui»ber  catheter,  si/e  IS  French.  Thn-e  line  catgut  *iutiP- 
are  ein|il«»ye(|. 

'  'J'lu-  Ollirr  uraft  «litT<Ts  from  ttio  Tt»i«'rsch  ^raft  in  that  it  is  iiuulc  as  thick  a-^  }-•*- 
sil>Ir  withniit  iiichidiM^  any  of  th«'  siil>outam»ous  tissue,  instead  of -ad  in  the  'lhur>**h 
nn'thtxl      as  thin  a-^  po^^^ihle. 

■(hiifnn's  Atimilr^,  l!HM).  wiii.  (US. 

'  Arch,  (ji  M.  (U  (  Kir.,  VM^M,  \v>.  25. 
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(4)  A  fine  dressing  forceps  is  introduced  from  before  backward 
through  the  newly  tunneled  canal  and  withdrawn,  carrying  the  catheter 
and  graft  with  it.  The  graft  should  extend  well  beyond  each  end  of  the 
new  canal.  The  catheter  is  fixed  in  place  by  a  silk  suture  attaching  it 
to  the  glans. 

On  the  eighth  day  a  silk  suture  is  tied  to  the  end  of  the  catheter  and 
this  is  gently  withdrawn,  carrying  the  silk  suture  into  the  new  canal, 
where  it  is  left.  Thereafter  the  new  canal  is  gently  irrigated  once  a  day 
with  boric-acid  solution. 

On  the  fourth  day  after  removal  of  the  catheter,  the  silk  suture 
is  tied  to  the  tip  of  a  Xo.  12  French  bougie,  which  is  thus  gently  drawn 
through  the  new  canal  and  withdrawn  again,  leaving  the  silk  thread 
still  in  place.  This  sounding  is  re|x?atcd  with  instruments  no  larger 
than  No.  15  French  twice  a  week  for  two  months,  the  silk  suture  being 
employed  as  a  guide  the  first  three  or  four  times.  Thereafter  dilatation 
is  carried  up  to  Xo.  20  French,  and  if  there  is  any  difficulty  in  this 
operation  the  canal  is  widened  by  urethrotomy  upon  the  roof.  About 
two  months  more  are  required  to  obtain  a  canal  of  sufficient  caliber,  and 
during  this  time  the  fistula  at  the  junction  of  the  new  and  old  urethras 
may  be  expected  to  close.  When  this  has  occurred,  the  perineal  fistula  is 
closed  by  a  third  operation.  The  mucous  membrane  of  the  urethra  is  cut 
away  from  its  attachment  to  the  skin  and  freely  separated  from  the  in- 
tervening tissues.  The  urethra  itself  is  sutured  and  the  soft  parts 
sutured  over  it. 

OPERATIONS   FOR    EPISPADIAS 

The  cure  of  epispadias  requires  two  operations: 

1.  Closure  of  the  spliincter. 

2.  Formation  of  a  new  canal. 

The  Sphincter. — Trendelenburg  states  that  the  sphincter  may  be  ade- 
quately tightened  by  excision  of  a  broad  wedge-shajx^d  piece  of  the  orifice 
and  suture. 

Formation  of  a  New  Canal — This  may  be  done  by  a  flap  oiK3ration  or 
by  the  Nove-Josserand  procedure. 

OPERATIONS  FOR  EXSTROPHY 

Three  varieties  of  oi)eration  may  he  recognized: 

1.  Obliteration  of  the  bladder. 

2.  The  formation  of  a  new  bladder. 
li.  Diversion  of  the  stream  of  urine. 

With  each  of  these  the  radical  cure  of  hernia  may  l)e  combined. 
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L  Obliteration  of  the  Bladder  (Hoiinenlxr^  ^ ). — TUia  ojicrat 
atlenipty  but  little.     The  nmroiis  iiHMiiI>raTi<^  of  tlie  hladdrr,  or  tlieVlw 


1 


1 


hlufldcr  wall,  is  rcnjovtHl,  and  suiiie  attempt  h  made  by  skiu-|n*aftiii|t  or 
tia|>-ruLstTi^^  Ui  bring  the  akluuniuil  wall  luf»ethcT  and  so  to  remove 
large  raw  surfaee  of  the  bladder  and  h)  sidisiitiUe  sear  or  skin  in 
phiee.  Tfie  ureters^  with  the  imieous  meriibrane  around  their  orifi 
are  dis]i!aeed  flowiiward  and  sutured  to  tlie  end  of  the  jicnile  grr 
whicb  may  l»e  elosed  previcnisly  or  simultaueonsly  by  one  of  the  ojiera* 
tions  for  epispadias*  Thus  the  objeet  of  the  ojjeration  i^  to  improve  the 
patient's  eondition  to  the  extent  of  leaving  bim  with  a  manageable  in- 
continenee  by  removing  the  sore  and  stinking  bladder.  The  ♦»[)eratii>n, 
though  by  no  means  simple  or  always  suceessfulj  has  nu  immrcliate 
mortality. 

2.  Tlie  Formation  of  a  New  Bladder  (Autoplastic  MetbcKl). 
— -Operationn  of  this  class  shoidd  not  he  {xn'formed  on  ehiblreii  younj 
than  five.  This  ojieration  is  the  ideal  one,  but  it  is  an  ideal  that  ha 
bef*n  realized  in  praetiee,  for  the  few  patients  who  ean  l>e  elassed  as  sa 
factory  retain  their  urine  only  for  some  twenty  minutes  to  an  hour,  and 
even  these  are  but  a  small  proportion  of  the  imfortunates  who,  after  tJieir 
threc»  four,  five,  or  more  o()eratinns,  have  proved  total  failures.  Sev- 
eral improvements  in  the  teclmic  have  bf*en  recently  suggested,  but  until 
some  one  shall  produce  a  sphincter  for  the  bladder  the  patietit's  capaci 
to  hold  his  urine  after  operation  will  lie  entirely  a  matter  of  ehanee, 

The  o[X3rations  may  \ye  described  as — 

a.   Suture  of  the  bladder  itself. 

i.  The  flap  opera tii>n. 

c.  Closing  the  symphysis. 

As  a  prelimitiary  to  operation,  hexaniethylenamin  shoidd  \\o  a 
istered  to  keitp  the  urine  sweet,  and  ureteral  catheters  shun  Id  b*'  nit 
doeed  to  keep  the  wound  dry. 

The  ideal  method  theoretieally  is  to  dissect  np  the  bladder  wall, 
turn  it  over,  and  to  suture  it  so  as  praetieally  to  form  a  new  blad 
There  are  two  causes  of  failure.    In  the  first  place  the  bladder  is  so 
tracted  that  there  is  scarcely  any  tissue  to  w^ork  on,     Pi»nsson,^  in  on 
to  overcome  this,  b^ddly  enters  the  jK?ritoneal  cavity^  inverting  the  bl 
der,  peritoneal  coat  and  all^  and  then  closing  off  the  general  pcritoi 
cavity  (but  be  reports  only  one  ease,  and  that  a  failure).     In  the  sch?i 
place,  in  spite  of  ureteral  catheters  and  constant  changes  of  dressii 
urine  gets  into  the  wiKind,  whicb  itrranulates  instead  of  healing,  with 
result  that  tb(^  suliirrs  tear  out. 

The  Hap  ui*tTation  has  been  d(^velo|XHl   l)y  tlie  ingenuity  i>f  Tt« 


iml 


*  Berlin,  kfin,  IViichennchr  ^  1882,  xix,  471. 
'  Ouyon'a  Annaie^,  imS,  xvi,  1223. 
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Thiersch,  Pancoast,  Ay  res,  Holmes,  and  many  others.  (Cf.  Pousson.) 
One  or  two  fla})s  taken  from  the  surronnding  skin  are  turned  in  to  form 
the  anterior  wall  of  the  bladder,  and  the  raw  surface  thus  left  is  cov- 
ered in  as  far  as  possible  by  other  flaps.  This  ojjeration  often  succeeds 
after  many  partial  failures,  but  the  hairs  that  ultimately  grow  from 
the  inverted  skin  become  incrusted  with  phosphates,  and  the  patient 
finds  his  partial  relief  not  worth  the  having.  Recent  experimenters 
have  suggested  filling  in  the  gap  with  a  segment  of  the  gut  (Tizzoni 
and  Poggi,  Enderliu^),  and  this  ojKjration  has  been  }Xirformed  once 
successfully  on  a  man  by  Kutkowski,-  whose  patient,  eight  weeks  after 
operation,  could  retain  25  c.c.  of  urine.  The  defect  in  the  bladder  wall 
in  this  case  was  not  a  large  one.  The  gut  used  was  the  ileum,  which 
was  left  attached  to  its  mesentery.  Manifestly  such  an  operation  is  not 
without  its  dangers  both  immediate  and  r(»mote.  A  simpler  procedure, 
suggested  by  Mundel,^  consists  of  elevating  a  flap  from  the  abdominal 
wall  and  grafting  to  its  raw  surface  the  bladder  wall  of  a  sheep.  After 
this  graft  has  adiiered  it  is  swung  over  the  bladder. 

Attempts  at  closing  the  symphysis  in  order  to  diminish  the  gap  to  be 
covered  over,  and  at  the  same  time  to  attempt  the  formation  of  a  sphinc- 
ter, have  not  been  very  successful.  Trendelenburg  applies  a  belt,  hop- 
ing by  its  pressure  to  approximate  the  btmes,  an<l  if  this  fails  he  opens 
the  sacro-iliac  synchondrosis  on  each  side.  This  ()|)eration  is  not  ap- 
plicable to  children  over  eight  years  of  age,  and  its  results  have  been 
quite  universally  unsatisfactory,  though  Delageniere  reports  a  case  in 
which,  after  seven  supplementary  ojierations,  he  obtained  a  radical  cure 
and  a  satisfactory  sphincter.  Berg  has  employed  osteotomy  of  both 
iliac  bones  with  rather  better  success.  Xot  enough  work  has  been 
done  along  any  of  these  osteoplastic  lines  for  broad  conclusions  to 
be  laid  down  as  to  their  results. 

3.  Diversion  of  the  streaxn  of  urine,  by  means  of  ureteral 
implantation  into  the  loin  or  the  bowel,  has  long  Ix^en  a  favorite  but 
dangerous  operation  (p.  8()0). 


» Deutsche  Zeitschr,/.  Chir.,  1900,  Iv,  50.  *  Centralbl.f.  Chir.,  1899,  xxvi,  473. 

'  Annals  of  Surgery ^  1899,  xxx,  715. 


CHAPTER    XC 
OPERATIONS   UPON  THE  SCROTUM  AND  ITS   CONTENTS 

Antiseptic  Preparation. — Since  the  skin  of  the  scrotum  is  extrpnicly 
sensitive,  it  is  not  to  be  forgotten  that  the  preliminary  soap  poultiw 
should  be  kept  on  no  longer  than  four  hours,  and  the  subsequent  bi- 
chlorid  dressing  made  no  stronger  than  1 :  10,000. 

Anesthesia. — In  the  absence  of  acute  inflammation,  all  operations 
upon  the  scrotum  and  its  contents  may  be  performed  under  infiltration 
anesthesia. 

The  infiltration  is  readily  performed  if  the  skin  is  made  tense  l\v 
grasping  it  firmly  with  two  fingers  in  front  and  one  l)ehin<L  The  lin<* 
of  incision  should  usually  be  vertical. 

After  the  skin  has  been  infiltrated  and  incised,  no  furtlier  anes- 
thesia is  usually  required  imtil  the  tissues  of  the  cord  pro|)or  are 
reached;  thus,  in  varicocele  operations,  the  sheath  of  the  veins  is  ojM'nr«l 
and  then  the  loose  tissues  about  the  veins  infiltrated  at  several  |M»iiiT- 
high  uj)  with  0.:!i-]KT-eent  cfK'ain  solution,  after  which  all  nianipiil;iti^»n- 
except  lipUion  of  the  body  of  the  veins  is  paiidess.  Hut  after  thr  Hlm- 
ture  has  l)(»en  thrown  around  the  mass  of  veins  and  hwisely  tied,  tin- 
hypodermic  needle  should  be  plunged  boldly  into  the  veins  hrhm-  tli» 
point  of  ligature  and  about  1  c.c.  of  th(»  solution  iujectcMl.  Siuei^  tlii^ 
injection  is  made  below  the  ligature,  no  harm  can  come  fr«»m  puu«-rim' 
of  a  vein:  and  the  solution,  rapidly  infiltrating  along  the  fascial  plain-, 
anesthetizes  the  tissues  above  and  anumd  the  ligature,  so  that  the  liira- 
ture  can  be  ])ainl(»ssly  tied  three  minutes  after  injection. 

For  ojKTation  ii])on  the  testicle,  the  whole  cord  must  1h'  siniilarlv 
infiltrated,  ihouirh  here  care  must  1k'  taken  not  to  puncture  a  ve><*l. 
Inasnmcli  as  the  course  of  th(^  nerve  filaments  in  th(»  cord  is  somcwiiat 
irregular,  no  more  ])recise  ride  can  be  given  for  infiltration. 

Postoperative  Dressing — Since  the  only  dangers  in  scrotal  o|M^raTi.»n- 
are  hem(»rrhaire  and  infection  due  to  hem(»rrhage,  all  o]MTations  in  tM- 
region  should  be  c<>nductcd  with  the  giM'atest  regard  for  henio-ta-i-. 
.\l»s<»lut(|v  <'verv  bleeding  Hoint  shotdd  be  controllrd  Iw'fore  the  W'Hijid 
is  snturcil  hut,  even  if  this  jirecaution  is  taken,  some  oozini;  i-  likel\  !•> 
follow  unless  the  scrotum  is  controlled  in  a  tight  bandagi*. 
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Of  the  various  methods  of  bandaging,  I  know  none  to  equal  the  ad- 
hesive-plaster dressing.  A  broad  strip  of  adhesive  plaster  is  placed 
under  the  scrotum  in  the  familiar  manner  across  the  thighs  close  up 
against  the  perineum.  The  whole  scrotum  is  covered  with  no  more  than 
two  layers  of  gauze,  and  the  ojwrative  wound  protected  by  the  smallest 
possible  gauze  pad.  A  piece  of  adhesive  plaster  about  4  inches  broad 
is  then  affixed  tightly  from  the  iliac  region  of  one  side  across  the  front 
of  the  scrotum  to  the  opposite  thigh,  the  band  passing  close  against  the 
peno-scrotal  angle,  and  the  testicle  being  held  down  so  as  to  be  pressed 
downward  between  the  two  bands  of  adhesive  plaster. 

If  both  sides  of  the  scrotum  have  been  operated  upon,  a  band  is 
placed  on  the  opposite  side  witli  similar  precautions.  But  if  only  one 
side  of  the  scrotum  has  been  opened,  the  testicle  u|)on  the  other  side  may 
be  disregarded  and  allowed  to  slip  toward  the  upix^r  end  of  the  band,  if 
that  seems  more  comfortable.  These  bands  of  adhesive  plaster  are  then 
reenforced  by  one  or  two  narrower  strips,  after  which  the  bridge  below 
the  scrotum  is  somewhat  depressed,  and  gauze  is  stuffed  into  the  cor- 
ners between  tlie  scrotum  and  the  thighs.  This  dressing  should  be  left 
in  place  for  at  least  three  days,  or,  if  removed,  should  be  replaced.  On 
the  fourth  day  the  adhesive  plaster  may  be  replaced  by  a  Curling  band- 
age or  a  suspensory. 

OPERATIONS  UPON  THE  SCROTUM 

Inflammatory,  fistulous,  and  gangrenous  affections  of  the  scrotum 
require  bold,  free  incision  and  excision.  The  surgeon  sliould  not  have 
any  misgivings  as  to  the  length  or  variety  of  his  incisions,  since  these 
close  Avith  incredible  rapidity.  Even  though  tlic  t(\sticles  are  laid  en- 
tirely bare  by  incision  of  gangrenous  areas  of  skin,  the  wound  closes  with 
extreme  rapidity  and  secondary  skin-grafting  is  scarcely  ever  necessary. 

Resection  of  the  uninflamed  scrotum,  which  may  be  required  for 
cosmetic  purposes  after  the  removal  of  large  tumors,  hydroceles,  or  vari- 
coceles, is,  generally  speaking,  l)est  ]Xirformed  by  transverse  excision  of 
the  skin.  The  redundant  portions  of  the  scrotum  are  caught  with  a 
long,  curved  intestinal  clamp,  and  the  skin  protruding  Ix^low  the  clamp 
cut  away.  The  incision  may  then  be  closed  by  suture  before  removal 
of  the  clamp,  though  hemostasis  is  more  likely  to  Ixi  effectively  accom- 
plished if  the  clamp  is  first  removed,  the  bleeding  points  in  the  fascia 
caught  and  tied,  and  the  skin  then  sutured. 

VASOTOMY 

The  vas  defonMis  is  identified  by  gras])ing  the  tissues  of  the  sper- 
matic cord  iK'tweeu  the  thumb  and  index  finger  and  permitting  them  to 
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slip  to  and  fro  from  tlic  grasp  until  the  thick,  cordlikc  vas  is  tlistinctly 
appniciatod.  Tliis  is  usually  to  the  inner  side  of  most  of  the  oth<T 
structures.  The  scrotum  is  then  thrown  forward  and  the  vas  readily 
hrought  under  the  skin  posteriorly.  The  point  at  which  the  vas  shall 
bo  most  readily  accessible  having  thus  lx?en  identified,  it  is  dn>p]>ed  aii<l 
this  [K)int  is  anesthetized  by  infiltration  for  alxjut  2  cm.  The  vas  is 
then  brought  back  under  the  infiltrated  area  and  pressc<l  apiinst  it. 
The  skin  and  underlying  tissues  are  divided  and  the  vas  brought  into 
the  wound,  where  it  may  be  tied  or  opened,  or  a  ])iece  of  it  excise<l.  Tk- 
snudl  skin-wound  is  then  closed  by  suture,  care  being  taken  to  include 
all  bh^Mling  ]X)ints. 

IJelfield's  oi>eration  for  drainage  of  the  vas  deferens  and  irrigation 
of  its  ampulla  is  {K^rformcd  in  a  similar  manner;  but  when  the  vas  is 
dividtnl  a  fine  silk  suture  is  passed  into  the  wall  and  out  tlmmgh  the 
lumen  of  the  upi)er  segment,  then  in  from  the  lumen  and  out  througli 
the  wall  of  the  lower  segment.  This  suture  is  tied  loosely,  ainl  aft€»r  the 
irrigations  have  been  ix^rformed  to  the  satisfaction  of  the  ojK*ratnr,  it 
is  tied  tightly  in  the  hope  that  the  vas  may  reunite  patc»nt.  Such  re- 
union would  siHMu  improbable,  yet  it  has  l)een  verified  in  si»veral  casts, 
though  in  the  majority  of  cases  it  probably  fails  to  (x*cur.  The  "  uni- 
lateral sterility  ^'  which  is  likely  to  result  from  this  oi^eration  is  it? 
chief  objection. 

The  vas  may  be  tied  off  8ul)cutaneou8ly  in  the  same  manner  as  the 
veins  are  tied  in  the  subentaneous  operation  for  varicocele. 

OPERATIONS    FOR   VARICOCELE 

Subcutaneous  Lig^ation. — The  instruments  required  art»:  ilia 
rather  hirire  >traiiilit  needle  in  a  solid  handle,  the  eye  of  which  is  rl"M-«i 
on  the  Kever<lin  priiiei])h\  ami  kept  closed  by  a  spring  in  tlie  haiwiiv 
(Fig.  r.M)),  aii<l  (iM  a  spool  of  heavy  (Xo.  12)  twisted  white  silk.  Tht 
patient  is  pn^pared  in  the  usual  nuinner.  The  surg(M>n's  hands  and  in- 
struments are  sterili/ed.  P>y  means  of  a  l-|H'r-<'ent  solution  of  etN-aiii 
an  area  1  em.  in  <lijnneter  is  anesthetized  in  a  place  selected  in  Va* 
upjH'r  part  <»t'  the  front  of  the  scrotum,  and  a  similar  area  in  tin*  bark. 
The  uee<lle  is  then  armed  with  a  strand  of  silk  i^.")  cm.  long  {  it>  lyr 
kee]>s  closed  by  the  auioniatie  action  of  the  spring). 

The  surireon  grasps  the  scrotum  with  the  tlnnnb  and  index  tinger  of 
his  left  IkuhI.  Ily  drawing  the  fingers  slowly  towanl  the  patiin:'- 
right  side  the  spermatic  cord  is  allowed  to  slip  ])i(»c<'meal  from  tin*  gra^p. 
Fir>t  the  tlalihy  vein>  of  the  plexus  sli])  through  in  a  wonnlike  bundle 
then,  after  a  >lii:lit  interval,  the  solitary  thick  vas,  followetl  ]Nrhap<  by 
one  <.r  two  rn'»r«'  vein<.  This  nianeuviT  is  re|H*at<'d  onec  or  twi«f  uiril 
the   -urucon   is   al»>o|utelv   sure  that    he  has   identitied   the   inlirval   l»c- 
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tween  the  vas  and  the  plexus.  Then,  holding  the  veins  well  to  the  outer 
side,  and  pinching  the  sorotnra  tightly  to  be  sure  that  no  veins  elude 
his  grasp,  the  needle  is  plunged  into  the  anesthetized  area  close  to  the 
tip  of  the  thumb.  If  the  skin  in  front  and  behind  has  lx»en  anesthetized 
this  maneuver  is  quite  painless.  When  the  needle 
emerges  from  the  back  of  the  scrotum  (Fig.  191), 
its  eye  is  ojiened  by  retracting  the  button  in  the 
handle,  the  silk  loop  disengaged  from  it,  and  one 
end  of  the  silk  pulled  through  and  out  of  the  scro- 
tum posteriorly.  Now  the  scrotum  is  traversed 
between  the  bundle  of  veins  and  the  vas  deferens, 
independently  by  the  needle  and  a  single  strand  of 
silk. 


Fio.  190. —  Varicx>- 
CELE  Needle. 


Fia.  191. — Subcutaneous  Lioaturk  of  Varicocele. 


The  needle,  with  its  eye  tightly  closed  but  empty  of  thread,  is  now 
withdrawn  partly,  but  not  from  the  point  of  anterior  puncture,  and 
the  veins  are  allowed  to  slip  back  toward  the  vas.  As  soon  as  this 
occurs  the  needle,  which  has  not  been  withdrawn  entirely,  is  again  RiV 
vanced  outside  of  the  veins  close  under  the  dartos  and  carefully  made 
to  emerge  behind  at  the  exact  [)oint  from  which  the  silk  is  protruding. 
The  bundle  of  veins  now  lie«  lx»tween  the  strand  of  silk  and  the  needle. 
The  eye  of  the  latter  is  again  oiiened,  the  silk  engaged  in  it  and  drawn 
through  the  scrotum  and  out  of  the  anterior  o])ening.  A  little  piece  of 
dartos  will  always  l)e.  inclu^led  in  the  silk  at  the  ]M)int  of  |M»sterior  punc- 
ture. This  is  torn  away  by  pulling  the  scrotum  backward  while  making 
strong  traction  u]X)n  the  loop  of  silk.  The  veins  are  thus  caught  in  a 
loop  of  silk,  which  is  tied  firndy  and  tightly  in  a  triple  knot.    The  ends 
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are  cut  short  and  the  knot  permitted  to  recede  into  the  scn>tnin.    A 
drop  of  collodion  upon  each  puncture  completes  the  operation. 

This  single  ligature  suffices  for  most  cases.  I  also  often  tie  tlio  vrin? 
just  above  and,  exceptionally,  below  the  testis,  and,  in  a  few  cai<es,  I 
have  applied  the  ligature  to  dilated  veins  on  the  inner  as  well  as  on  tl»e 
outer  side  of  the  vas.  I  have  never  introduced  more  than  throe  lipi- 
tures  in  any  one  case.  The  veins  below  the  testicle  are  esi)ecially  hanJ 
to  separate  from  that  gland. 

The  only  painfid  part  of  the  operation  is  the  actual  ligation  of  the 
veins.  This  may  be  done  under  primary  chloroform  anc^thc^ia  or 
under  gas  or  ethyl  eWorld.  If  the  patient  is  nervous  it  is,  of  course, 
better  to  employ  general  anesthesia  throughout. 

For  after-treatment  the  patient  is  kept  in  bed  with  the  testicle  sup- 
ported for  forty-eight  hours.  The  pain  is  insignificant  and  may  he 
soothed  by  a  hot-water  bag.  A  certain  amount  of  edema  persists  f  »r 
a  month,  during  which  time  perfect  comfort  is  in8ure<l  by  a  ^xn^- 
pensory  bandage.  After  this  edema  disapjiears  the  ligature  may  l<» 
distinctly  felt,  and  usually  remains  unabsorl)c»d  for  years.  I  have  foiirnl 
it  in  place  six  and  seven  years  after  the  o|)eration.  Rarely  the  ligatnn.* 
works  its  way  out  at  the  end  of  several  months.  This  d«x*s  n«»t  in- 
capacitate the  patient,  since  it  is  accompanied  by  no  active  suppuratioiL 

To  insure  the  success  of  this  little  operation  several  points  must  be 
insisted  u}m)u: 

1.  rieanlinoss^  to  prevent  8up])uration. 

2.  Careful  exchisiou  of  the  vas  deferens  from  the  ligature's. 

*].  Careful  inclusion  of  all  the  varicose  veins.  If  all  arc  ii«»t  in- 
cluded tlic  variciK'clc  may  not  l)e  cured,  or  a  vein  nuiy  1h^  punctun-"]. 

4.  Tvin^  the  first  knot  tightly.  If  the  first  knot  is  not  tied  wi'Ii 
all  the  surgeon's  strength  he  cannot  feel  assured  that  all  the  vciii-^  ;ir«- 
obliterated.  The  tying  of  this  first  knot  causes  considerable  pain  a!ii 
faintness. 

5.  The  use  of  very  heavy  silk. 

If  precautions  ,S,  4,  and  5  are  observed  there  can  1h»  no  nNMirn!'.  •* 
so  long  as  nonabsorbable  ligatures  are  employed.  With  catgut  nlai-*- 
is  certain,  with  silk  practically  iiniK)ssible. 

The  Open  Operation. — The  ojK'n  o|>c!ration  for  varic«H*eh'  i-  r.t! 
culatiMJ  to  appeal  to  the  g<*n(Tal  surgeon.  Kxcellent  results  niav  !• 
obtaine<|  by  tins  method  at  the  cost  of  a  little  extra  trouble,  a  little  ni-T- 
time  in  Ix'^i,  and  a  little^  !nore  danger  of  ])rolong(M|  su]>purati«»n.  V.* 
the  ultiniJit*'  results  are  (piite  as  good  as  th<»se  obtaine<l  by  th«'  si:!- 
cutnnr«Mi>>  method,  and  there  is  no  danger  to  life  in  either  cax'. 

It  i-  l»e>t  to  make  the  incision  \vlien»  the  scrotum  j'»in-  the  irr--:' . 
so  that  the  \<  in-  are  e.\jM»se<l  just  below  tlu*  external  inguinal  rin;!:.  ]*>} 
uiH'iaiiui:  in  liii^  reirion  the  danger  of  scrotal  hematoma  is  niateriallv 
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lessened  and  the  veins  are  encountered  above  their  point  of  varicosity 
and  tortuosity  and  can  be  conveniently  handled.  The  vas,  with  its  ac- 
companying vessels,  is  separated  from  the  bundle  of  veins  and  drawn 
to  one  side.  The  veins  are  then  divided  between  two  ligatures,  or  else 
the  bundle  of  veins  is  drawn  up  out  of  the  scrotum,  an  inch  or  so  ex- 
cised l)etween  ligatures,  and  the  ends  of  the  ligatures  left  long  and  tied 
together.  By  this  means  the  cord  is  shortened  and  the  testicle  hoisted 
to  its  proper  position  alongside  of  its  partner.  Oozing  is  then  checked 
and  the  wound  closed.  The  operation  may  be  performed  under  local 
anesthesia. 

HeBection  of  the  Scrotum.. — This  operation  is  described  on  p. 
931. 

The  distensible  scrotal  skin  cannot  be  depended  upon  to  support  the 
testicle  so  as  to  cure  varicocele,  and  therefore  1  see  no  purpose  in  reef- 
ing the  scrotum,  except  to  remove  redundant  tissue.  To  elevate  the 
testicle  the  veins  must  be  shortened. 

OPERATIONS   FOR   THE   CURE   OF   HYDROCELE 

Tapping. — This  is  best  performed  with  the  aspirator  (using  needle 
No.  2,  Dieulafoy).  The  skin  is  made  tense,  and  the  needle  plunged 
into  the  anterior  part  of  the  tumor,  a  little  below  the  center.  The  tes- 
ticle should  be  carefully  avoided  (Fig.  192). 

This  simple  operation  will  always  efface  the  tumor  at  once,  but  in 
the  majority  of  instances  the  sac  lx?gius  to  refill  in  a  few  days,  and 


Fig.  192. — Tapping  for  Hydrocele  (Bryant). 

after  some  weeks,  or  at  most  months,  regains  its  ])revious  size.  Some- 
times the  tumor  never  refills,  and  the  palliative  opciration  thus  becomes 
radical.     This  rarely  occurs,  except  in  children. 

If  the  collection  of  fluid  is  very  large,  especially  if  the  patient  is  old, 
it  is  well  not  to  draw  it  all  off  at  one  sitting. 
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If  the  testicle  is  wounded,  the  patient  complains  of  some  pain  and 
the  serum  withdrawn  is  bloody.  This  accident  results  in  immediate 
refilling  of  the  hydrocele  with  blood ;  but  no  other  complication  need  he 
feared.  If  several  months  elapse  before  the  hydrocele  is  tapped  again, 
the  fluid  will  usually  be  found  limpid  and  straw-colored,  the  blood  pig- 
ment having  been  resorbed. 

Acupuncture. — This  consists  in  making  the  skin  tense  over  the 
tumor,  and  penetrating  the  sac  rapidly  a  number  of  times  with  a  needle, 
which  should  be  rotated  as  it  is  withdrawn.  The  serum,  in  cases  so 
operated  upon,  gradually  escapes  into  the  scrotum  (in  twenty-four  to 
forty-eight  hours),  where  it  does  no  harm,  and  whence  it  is  absorbed. 

Injection.  —  The  only  instruments  required  are  an  aspirator,  a  hy- 
podermic syringe  and  needle,  and  some  pure  carbolic  acid.^ 

The  hypodermic  needle,  detached  from  its  syringe,  is  first  plunged 
into  the  anterior  surface  of  the  hydrocele  and  watched  until  the  appear- 
ance of  a  drop  of  serum  announces  that  its  point  is  within  the  cavity. 
Then  the  aspirating  needle  is  introduced  and  the  fluid  exhausted,  if 
possible,  to  the  last  drop,  since  every  drop  of  serum  remaining  dilutes 
the  acid  to  be  injected.  (I  have  found  no  advantage  from  irrigating 
the  cavity  with  salt  solution.) 

Meanwhile,  the  hypodermic  needle  has  not  been  disturbed.  It  is 
now  screwed  to  its  syringe,  filled  with  pure  carbolic  acid,  and  0.5  to  1.5 
c.c.  (5  to  20  minims)  of  tliis  is  injected  into  the  sac.  This  is  smartly 
rubbed  for  a  moment,  and  the  skin  douched  with  alcohol  if  any  acid  has 
touched  it 

The  subsequent  pain  is  momentary.  The  oj^eration,  which  requires 
no  anesthetic,  may  be  performed  in  the  clinic. 

The  patient  usually  prefers  to  remain  in  bed  for  one  or  two  days 
after  the  oix?ration,  though  this  is  not  necessary.  For  a  week  or  ten 
days  the  sac  gradually  refills.  Then  it  should  begin  to  grow  smaller. 
If  it  is  excessively  large  at  the  end  of  a  week,  or  if  marked  resorption 
is  not  apparent  in  ten  to  fourteen  days,  a  secondary  aspiration  should 
be  performed  without  injection. 

The  advantages  of  injection  over  any  form  of  incision  are  manifer^t 
if  only  success  may  be  anticipated.  The  failures  so  frequently  rei)orkil 
are  due  to  three  causes — viz. : 

1.  Application  of  injection  to  cases  incurable  by  this  method — i.e.: 

a.  Most  symptomatic  hydroceles. 

b.  Spermatoceles. 

c.  Hydroceles  with  inflamed,  indurated,  or  calcareous  walls. 

d.  Hydroceles  containing  more  than  150  c.c.   (5  ounces). 

e.  Hematoceles  and  chyloceles. 


'  I  employ  the  crystals,  deliquesced  by  heat. 
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2.  Errors  of  teehiiic,  notably — 

a.  Incomplete  evacuation.     Tliis  in  tlie  most  fre(|nent  cause 

of  failure.     To  insure  success  the  last  drop  must  be 

squeezed  from  the  vaginalis. 
h.  Injection  of  the  carbolic  acid  into  the  cellular  tissue.    One 

need  scarcely  insist  upon  this  ix)int. 
c.  Failure   to   perform   the   secondary   aspiration,    which   is 

sometimes  part  of  the  cure. 

3.  The  use  of  iodin  instead  of  carbolic  acid.  The  iodin  injection  is 
painful  and  uncertain,  while  the  carbolic  acid,  bcMug  a  h>cal  anesthetic, 
produces  only  a  momentary  tingling  and,  at  my  hands,  has  been  a  cer- 
tain cure. 

Incision  (Volkmann's  Operation). — The  sac  is  incised  vertically 
after  the  position  of  the  testicle  has  been  ascertained,  and  its  cut 
edges  are  sutured  to  the  skin.  The  surface  of  the  sac  is  swabbed 
wath  pure  carbolic  acid  and  drained.  The  healing  of  the  wound  re- 
quires an  interminable  time,  and  the  operation  has  lx?en  dropped  in 
favor  of — 

Excision  (Bergmmm's  Operation), — The  skin  and  fascia  are  di- 
vided down  to  the  surface  of  the  tunica  vaginalis  and  dissected  back 
from  it,  great  care  being  taken  not  to  injure  the  sac  (Horwitz).  The 
sac  is  then  opened,  its  contents  allowed  to  drain  away  and  the  entire 
parietal  layer  snij)ped  oif.  The  visceral  layer  (the  part  adherent  to 
the  testicle)  is  swabbed  over  with  pure  carbolic  acid  and  the  in- 
cision closed  over  a  drainage-tul)e.  Complete  dissection  of  the  parietal 
layer  is  a  tedious  procedure,  aud  yet  n^currence  has  followed  the 
o}>eration  on  account  of  inattenticm  to  this  detail.  A  simpler  ojH^ration, 
therefore,  is 

Eversion  of  the  Sac  {Winckdmans  Operation), — The  sac  is 
bared  and  oi)ened  as  in  Bergmann's  operation,  and  all  the  parietal  layer 
of  the  vaginalis  that  can  be  readily  freed  is  excised.  The  testicle  is  then 
completely  extruded  from  the  sc*rotum,  and  the.'  tunica,  thus  turned  in- 
side out,  is  held  so  by  a  few  sutures  passed  k^hiud  the  testis.  The 
cavity  of  the  vaginalis  having  thus  Ik^cu  obliterated  bey(md  jx^rad ven- 
ture, the  testicle  is  replaced  ami  the  wouud  closed  without  drainage. 
Unless  traunuitic  orchitis  ensues  the  cure  should  be  complete  within 
ten  days. 

Andrews's  modification  of  this  procedure  consists  in  making  a  small 
incision  at  the  top  of  the  sac  and  turning  the  testis  out  through  this, 
leaving  the  sac  iuside  out. 

Oi)6rationB  for  TTnnsual  Hydroceles.— Tn  oi)erating  upon  in- 
fantile hydroceles,  bilocular  hydroc(?les,  and  liydrcK*eles  of  the  cord,  each 
case  must  be  dealt  with  acwrding  to  its  merits,  by  resection,  inversion, 
or  injection. 
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EXCISION    OF   SPERMATOCELE 

Though  spermatocele  may  sometimes  be  cured  by  aspiration  and  in- 
jection of  the  sac  with  carbolic  acid,  this  usually  fails.  The  pr<»|rr 
treatment  is  excision. 

The  sac  is  brought  out  through  a  longitudinal  incision  in  the  scth 
tum,  and,  if  small,  excised  entire;  if  large*,  it  must  Ik?  incised,  its  (i.ii- 
tents  evacuated,  and  its  wall  carefully  removed.  If  any  jKirtion  (»f  the 
cyst  wall  is  permitted  to  remain,  the  spermatocele  is  likely  to  n.»cur.  At 
the  point  of  implantation  of  the  epididymis,  the  cyst  wall  may  have  to 
be  destroyed  by  a  small  i)oint  of  cauterization. 


EPIDIDYMOTOMY 

The  t^chnic  to  he  followed  is  that  of  Ilagner.     General  anesthei^ia 
is  practically  always  necessary.     I  have  only  once  ojxjrated  without 

At  the  juncture  of  the  swollen  epididymis  and  testicle,  an  inci*i«>n 
6  cm.  to  10  cm.  in  lengtli,  depending  upon  the  amount  of  enlar^cun'iit,  i? 
made  through  tlie  scrotum  down  to  tlie  tunica  va^iualis,  whicii  is  ojk'IimI 
at  the  juncture  of  the  epididymis  and  testicle.  After  I  lie  serous  mcinliraiu* 
is  ()|H'iU'(l,  all  tlie  fluid  is  evacuated  and  the  enh\r;rt'd  ej»ididyiiiis  r\aMi- 
iiied  thr()ii<^^li  tlie  wound.  The  testicle,  with  its  a<lnexa,  is  dclivcnMl  fmrr, 
the  tuniea  vai^inalis  and  cnvelojK'd  in  warm  towels.  T\w  e|»i<litl\  mi-  i- 
then  examined  and  multiple  punctures  made  throu^^h  its  lihnuis  r(»\.'rin.: 
with  a  tenotome,  especially  over  thosi*  portions  where  the  enlarp*meiit  aini 
thickenin«j^  are  greatest.  The  knite  is  caniiMJ  deep  enou«rli  to  jH-neinit*- 
the  thickened  fihrous  capsule  and  enter  Ihe  infiltrated  connective  ii--:i«-. 
When  the  knife  is  tlirou*;h  the  thickened  coverin*,^  of  the  e]»ididymi-,  a 
very  marked  lesseninir  of  resistance  will  he  ft-lt.  If  pus  Ih»  si'i-n  to  .-SiiMM- 
fiom  any  of  the  juinctures,  the  openin*^  is  enlarired  and  a  small  jiimU' 
inserted  in  the  directi(»n  from  which  the  pus  ll(»ws,  I»v  {\\i<  \iu'\\\*^\.  1 
helieve  there  is  less  dani^^er  of  injurin^f  the  tuhes  of  the  epidid\mi-  I'l.m 
hy  cutlin.ix  with  the  knife.  After  tlw  prohe  is  pas-ed  in,  pus  will  U*  e\a»n- 
ate<i  hy  li;rlit  massa^^e  in  the  re^rion  of  the  ahscess,  and  a  tine-|HMnt..! 
syrin;^^*  is  iis«'d  ii)  wash  out  the  cavity  with  1:  l,Oon  hichlorid  of  nienurv. 
followed  hy  physiolnirical  salt  solution.  The  testicle  is  then  reston^l  tn  it- 
normal  position,  and  in  every  case  the  tunica  vai^inalis  is  thoroui^hly  wa>iMd 
with  1:  IJMH)  l)irhlori<l,  followed  hv  normal  salt  solution.  The  iiiii-ion  "f 
the  tunica  \aLrin;:Ii-  is  liirhtly  closed  with  a  runnin*r  catirut  suture:  a  eiir.i- 
rette  drain  of  L^au/.e  is  then  laid  over  the  incision,  tlie  skin  heimr  hroii^rlit 
toilet  lirr  with  a  >uhcutane<»us  sil\<'r-wire  suture,  the  cigarette  drain  jus^inj 
out  at   tin-  lower  aiiLfle  of  the  wound   (llai^ner). 
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Tlie  drain  is  removed  on  the  second  day  and  the  patient  kept  in  bed 
for  from  three  to  five  days  thereafter.  Of  course,  if  the  abscess  in  the 
epididymis  is  large,  it  may  be  opened  by  a  simple  puncture  through  the 
adherent  skin;  but,  unless  fluctuation  can  be  distinctly  felt,  it  is  diffi- 
cult, by  this  blind  oi^eration,  to  strike  the  central  suppurating  point. 

EPIDIDYMO-VASOSTOMY 

Anastomosis  of  the  vas  deferens  to  the  epididymis  is  described  as 
follows  by  its  author,  Dr.  Edward  Martin : 

Before  the  operation  is  undertaken,  strictures,  posturethral  lesions,  and 
chronic  inflammation  of  the  seminal  vesicles  and  vas  should  be  cured. 
The  patency  of  the  vas  from  the  epididymis  to  the  prostatic  uretlu-a  should 
be  assured  by  an  injection  into  the  lumen  of  the  vas  of  a  watery  emul- 
sion of  inert  pigment  which,  when  passed  with  the  urine  or  expressed  by 
massage  of  the  vasal  ampulla,  readily  may  be  recognized.  This  preliminary 
operation  may  be  acconiplif?hed  under  local  anesthesia  by  means  of  either 
an  ordinary  hypodermic  syringe,  the  needle  of  which  is  blunt,  or  the  syringe 
used  by  oculists  for  washing  out  the  lacrymal  duct.  The  vas  is  held  just 
beneath  the  skin  by  the  fingers  of  an  assistant;  the  line  of  incision  is  infil- 
trated ;  the  vas  is  exposed,  slit  longitudinally,  and  from  20  to  30  drops  of 
the  injection  are  driven  in.  A  large  injection  is  likely  to  occasion  severe 
pain  at  the  base  of  the  bladder  (Belfield).  If  the  pigment  does  not  appear 
either  in  the  urine,  in  the  seminal  discharge,  or  as  the  result  of  massage, 
anastomosis  between  the  vas  and  epididymis  will  be  futile.  .  .  . 

I  believe  it  better  to  cut  the  vas  obliquely,  split  it  upward  for  a  quarter 
of  an  inch  and  sew  this  wide-stretched  lumen  to  tlie  opening  made,  either 
in  the  epididymis,  or,  if  s])ermatozoa  are  not  found  there,  in  the  testicle. 
The  mieroscopist  should  be  at  hand  who  examines  the  fluid  which  exudes 
from  the  epididymis  wlien  it  is  opened.  This  opening  is  made  by  the 
pinching  up  of  a  very  small  })ortion  of  it  in  a  pair  of  conjunctival  rat- 
toothed  forceps  and  snipping  this  portion  off  by  a  pair  of  eye  scissors  curved 
on  the  flat.  Usually  a  little  blood  and  yellowish  fluid  will  exude.  This, 
taken  up  on  a  cover  glass,  will  show  innumerable  spermatozoa.  If  sper- 
matozoa are  not  present,  other  openings  must  be  made  into  the  epididymis 
or  testicle  until  spermatozoa  are  found.  The  anastomosis  between  the  cut 
ends  of  the  vas  and  epididymis  may  be  made  by  means  of  four  sutures 
carried  by  fine  curved  eye-needles.  Either  silk  or  fine  silver  wires  answers 
well.  The  suture  is  carried  from  without  into  the  wall  of  the  vas,  and 
from  witliin  out  of  the  wall  of  the  epidid}Tni8.  The  tying  down  of  the 
sutures  completes  the  anastomosis.  The  approach  to  the  epididymis  and 
vas  is  made  through  the  posterior  scrotal  wall.  It  usually  does  not  require 
the  application  of  a  single  ligature.  The  veins  should  be  carefully  avoided; 
otherwise  troublesome  and  painful  thrombosis  will  develop. 
61 
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EPIDIDYMECTOMY 

Bemoval  of  the  tuliorciilar  epididyiniH  may  lie  accomplishod  through 
an  anterior  or  a  posterior  incision.  The  latter  is  commonly  a<]vi«e«i, 
though  I  prefer  the  former.  The  greatest  difiiculty  of  the  operatimi 
is  to  remove  the  whole  epididymis  and  all  of  the  actively  tiiU^nnilMr 
tissue  without  destroying  the  blood  supply  to  the  t<*aticle.  This  can  !«• 
accompliKhed  only  by  bearing  constantly  in  mind  the  fact  Uiat  tlie  ciii- 
didymis  lies  to  the  outer  side  of  the  vessels. 

Unless  the  tunica  vaginalis  is  occluded  by  adhesions,  the  epididyiiiiit 
is  approached  through  this.  The  incision  is  carried,  if  necessary,  into 
the  body  of  the  testicle  in  such  a  way  as  to  circumscrilie  all  gross  tuber 
cular  nodules,  and  though  a  certain  amount  of  tubercular  infiltration  i* 
often  left  in  the  testicle,  this  may  be  disregarded. 

The  posterior,  external,  and  anterior  as])ects  of  tlie  epididymis  hav- 
ing been  freed  both  from  the  testicle  and  from  the  surrounding  fascia, 
great  care  must  be  taken,  in  freeing  the  internal  aspect,  to  keep  cloi*elv 
to  the  tissue  of  the  epididymis  itself,  especially  toward  the  upper  half 
of  the  testicle.  Even  though  arteries  be  divided,  the  greater  jmrt  of  tlio 
vascular  structure  of  the  cord  may  thus  !«  avoided  and  the  viability  of 
the  testicle  insured.  If,  however,  the  remaining  fragment  of  the  t»s- 
ticle  proves  to  bo  of  negligible  size  or  of  doubtful  viability,  it  had  ln^^t 
be  removed. 

ORCHIDECTOMY 

Incision. — If  tho  tosticlo  alone  is  to  Ik*  romovod,  a  longitudinal  in- 
cision in  the  front  of  the  scrotum  suthces;  bnt  if,  in  case  of  tulM*roul<>sis, 
the  vas  deferens  is  to  1h>  rein(»ved  high  nj>,  or,  in  ease  of  niN»pla>m. 
the  inguinal  glands  are  to  l)e  exeise<l,  the  incision  niu>t  run  n]i  lii 
the  groin  and  over  the  inguinal  canal  as  far  as  ne<*essarv.  In  ihi^ 
cas4»  the  scrotum  itself  uchmI  1h'  ineis<Ml  only  f«»r  alxMit  .'>  em.  or  4  em., 
since  the  testicle  can  1m'  inislunl  n))  and  ont  throngh  the  inguinal 
wound. 

The  Operation. — The  testicle  is  delivertMl  thnMigh  the  incisiini,  fni-*i 
by  blunt  dissection  from  its  surrounding  fascia  an<l  from  tlic*  luis**  tif  the 
.scrotum  by  <livision  of  the  ^ulHTnaculum.  The  vascular  structun*-  of 
the  (*onl  an*  then  separatcMl  from  the  vas,  ti(Ml  and  diviih**]. 

Treatment  of  the  Vas. —  If  the  vas  is  u.»t  iuHamed,  it  may  U»  tifl, 
divided,  touched  with  the  actual  cautery,  an<l  dro]»]«Ml  back  intn  tIm- 
wound.  If  tulMTculous,  th(»  vas  is  usually  In^st  tn^ated  l»v  di visit »n  a- 
high  as  is  coinpalihle  with  suturing  its  cut  eiid  in  tlie  upjHT  angle  .►f 
the  Wound,  where  it  is  left  to  suppurate.  If  it  is  thought  U'st  tn  n-nii'\«' 
the  wlio|<*  of  the  vas,  this  may  he  d<»U(>  by  o]K>ning  the  inguinal  <*anal. 
as  in  the  ojKratiou  for  hernia,  and  fn»eing  the  vas  well  dnwn  int<>  tin- 
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pelvis,  where  it  may  be  tied  and  divided,  suppuration  from  its  stub 
being  guarded  against  by  a  cigarette  drain. 

The  familiar  advice  to  pull  the  cord  out  of  the  pelvis  until  it  breaks 
is  most  reprehensible,  since  this  blind  division  subjects  the  patient  to 
the  danger  of  hemorrhage  and  suppuration,  from  which  latter  complica- 
tion I  have  known  a  patient  to  succumb. 

If  the  seminal  vesicle  is  to  bo  removed  with  the  cord,  it  is  best  to 
open  the  inguinal  canal,  free  the  cord  down  to  the  base  of  the  bladder, 
then  put  the  j)atient  in  the  lithotomy  jwsition,  ay)proach  the  seminal 
vesicle  through  the  transverse  prerectal  incision,  and,  having  made  the 
t\vo  incisions  mei^t,  remove  vesicle  and  cord  in  one  mass. 

Excision  of  Intra-abdominal  Olands — In  removing  a  testicle,  the  seat 
of  neoplasm,  it  is  Avise  to  remove  all  palpable  inguinal  glands  (though 
these  do  not  undergo  malignant  degeneration  unless  the  skin  of  the 
scrotum  has  been  involved),  and,  oi)ening  the  inguinal  canal,  to  search 
along  the  brim  of  the  jwlvis  for  enlarged  iliac  glands,  which  may  thus 
be  removed. 
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Incision — A  rather  low  incision,  as  for  inguinal  hernia,  is  em- 
ployed. Through  this  the  inguinal  canal  is  ojjcned  and  the  testicle  care- 
fully exposed.  If  there  is  hernia  this  is  reduced  and  the  sac  tied  oil  in 
the  usual  manner. 

Liberation  of  the  Testicle  and  Cord The  tissues  of  the  cord  are  then 

dissected  frc^  with  the  minutest  care,  and  this  dissection  is  carried  well 
up  into  the  abdomen,  special  precaution  being  taken  to  separate  the 
cord  from  all  adhesions  about  the  internal  abdominal  ring,  and  to  carry 
the  dissection  beyond  the  point  where  the  vessels  lx*gin  to  separate  from 
the  vas,  at  the  same  time  using  the  most  minute  care  not  to  injure  any 
of  these  vital  structures.  During  this  dissection  one  always  is  able  to 
identify  the  adh(»sit)ns  that  have  retained  the  testicle  in  the  groin. 

Fixation  of  the  Testicle  in  the  Scrotum — Having  thus  fn^ed  the  struc- 
tures of  tlie  cord  to  the  greatest  possible  extent,  the  scrotum  is  opened 
up  by  blunt  disswtion  with  the  finger  and  a  small  incision  made  in  its 
base.  A  chromic  gut  suture  is  then  carried  through  the  fascial  covering 
of  the  testicle  below  the  epididymis,  including,  if  possible,  the  rudi- 
mentary gubemaculum  and  avoiding  very  carefully  the  epididymis 
itself.  The  suture  is  tied,  leaving  both  ends  long,  and  these  ends  are 
carried  through  the  incision  at  the  base  of  the  scrotiuu.  By  traction 
upon  this  suture,  the  extent  to  which  the  testicle  may  be  drawn  down  is 
now  estimated,  proper  allowance  being  made  for  the  possibility  of 
strangulation  if  the  traction  is  too  forcible. 

When  the  patient  is  not  too  young,  and  the  dissection  of  the  cord 
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has  been  carefully  and  fully  carried  out,  the  testicle  may  usnally  he 
brought  well  below  the  pubic  bone,  and  even  to  the  bottom  of  the  w*ni- 
tum.  A  point  on  the  inner  surface  of  the  thigh  is  now  sclectiHl,  o»r 
responding  to  tlie  incision  in  the  base  of  the  scrotum  and  o])posite  tlie 
point  to  which  it  is  judged  the  testicle  may  be  safely  drawn.  The  in- 
tegument and  superficial  fat  of  the  thigh  are  incised  vertically,  expi«- 
ing  the  fascia  lata,  and  the  guiding  suture  of  the  testicle  is  run  Uinnigh 
this  and  firmly  tied,  thereby  fixing  that  organ  to  the  thigh.  By  thm* 
or  four  points  of  suture  the  edges  of  the  scrotal  and  thigh  incisionit  are 
now  united,  after  which  the  inguinal  incision  is  closed  as  in  tlie  ofen- 
tion  for  hernia,  though  it  is  usually  impossible  to  dislocate  the  cord. 

The  patient  is  then  incased  in  a  plaster  cast  from  axilla  tr>  knee. 
This  cast  may  usually  be  retained  for  seven  to  ten  days,  at  the  end  of 
which  time  it  has  served  its  purpose. 

The  attachment  of  the  scrotum  to  the  thigh  may  be  maintained  for 
several  months,  but  I  can  see  no  advantage  in  continuing  it  for  more 
than  three  weeks.  Indeed,  if  there  is  much  tension,  the  testicle  tends 
to  work  loose  within  this  time. 

Many  otlier  mothotls  of  ojierating  for  crypt  orchidism  are  employed, 
but  the  above  method,  though  it  may  not  always  be  essential,  inasmuch 
as  the  testicle  may  remain  in  the  scrotum  without  attachment  to  the 
thigh,  is  generally  useful,  and  I  always  employ  it,  since  any  other  f«»nn 
of  testicular  attachment  is  very  likely  to  fail. 


CHAPTER    XCl 
OPERA.TIONS   UPON   THE  PENIS 

INCISION   OF  THE   FORESKIN  FOR   CHANCROID 

This  little  operation  is  performed  under  infiltration  anesthesia, 
particular  care  being  taken  to  anesthetize  the  nuicoiis  membrane.  A 
grooved  director  is  then  inserted  under  the  foreskin  (not  in  the  urethra, 
if  you  please),  and  upon  this  the  skin  and  mucous  membrane  are  split 
with  scissors  from  the  free  margin  well  back  to  the  corona. 

It  is  better  practice  to  make  two  such  incisions,  one  on  each  side  of 
the  penis,  as  recommended  by  Taylor,  rather  than  to  make  a  single 
dorsal  incision,  which  does  not  thoroughly  expose  the  jxwkets  on  each 
side  of  the  frenum. 

Do  not  suture,  but  protect  the  incision  by  1 :  5,000  bichlorid  wet 
dressings  in  the  hope  of  preventing  chancroidal  inoculation  of  the 
wound. 

CIRCUMCISION 

Anesthesia. — In  the  infant  neither  anesthetic  nor  sutures  are  essen- 
tial, although  one  suture  at  the  frennm  is  desirable.  Older  patients 
require  general  anesthesia  if  tliey  are  disj)osed  to  be  nervous;  other- 
wise local  anesthesia  may  be  satisfactorily  employed.  The  cocain  or 
alypin  is  injected  in  a  circle  around  the  penis  at  the  proposed  line  of 
incision.  The  prepuce  is  then  retracted,  if  })ossible,  and  the  mucous 
membrane  infiltrated  in  a  circle  close  alx)ut  the  corona.  If  the  prepuce 
cannot  be  retracted,  a  line  of  infiltration  is  made  as  far  as  possible 
within  the  mucous  membrane  on  its  dorsal  aspect.  This  is  then  si)lit  up, 
the  skin  retracted,  and  the  circle  of  infiltration  completed. 

During  infiltration  and  throughout  the  operation  a  band  of  gauze 
should  be  kept  tied  about  the  shaft  of  the  penis. 

The  Operation. — 1.  Sterilize  the  parts  with  soap  and  water  and  bi- 
chlorid (before  infiltration),  and,  if  the  prepuce  cannot  l)e  retracted, 
irrigate  the  prei)utial  cuvity  with  1:5,000  bichlorid  solution. 

2.  Insert,  a  stout  probe  into  the  prei)utial  cul-de-sac,  and  with  it 
sweep  the  entire  surface  of  the  glans  to  detect  adhesions,  and  break  them 
up,  if  possible^ 
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3.  Then  catch  the  prepuce  at  its  muco-cutaneous  junction  above 
and  below  with  artery  clamps,  and  draw  it  forward  as  far  as  possible. 

4.  Now  apply  the  circumcision  forceps  (Fig.  193).     They  are  to 
be  clamped  on  the  foreskin  at  an  angle  of  60  degrees  with  the  long 

axis  of  the  penis.  The  point  of  the  forceps  should 
be  just  behind  the  lower  artery  clauip,  and  great 
care  should  be  employed  not  to  include  any  of  the 
glans  penis  in  the  grasp  of  the  instrument  (Fig. 
194). 


Fio.  103. — Circum- 
cision FOBCEPtt. 


FiQ.  104. — Method  of  Appltinq  CiRCUifCiaioN  Fobccpa. 


5.  While  traction  is  kept  up  on  the  artery  clniniw,  tlic  nnluinlant 
portion  of  the  i)n'puce  is  cut  away  with  scissors  curved  on  tlie  flat. 

6.  The  forceps  are  now  removed,  and  the  skin  slips  back,  oxi»«i>iiig 
a  raw  surface,  tlie  bhxxly  connective  tissue  overlying  the  iiiuc«iu>  iiinii- 
branc  which  adheres  closely  to  the  glans.  This  is  to  bt*  slit  d«»wii  t«i  the 
corona  upon  the  dorsum,  or  laterally,  and  trimmed  away  on  each  >i«lc 
up  to  the  frenum,  leaving  only  enough  tissue  to  hold  the  sutures.  Ol^i 
adhesions  may  be  torn  or  cut  away. 

7.  J^igatures  are  rarely  necessary.  It  is  preferable  to  catch  bleed- 
ing jMunts  in  the  sutures. 

S.  liather  coarse  horsi»hair  has  i)roved  the  Ix^st  imiterial  with  wliich 
to  suture  the  cut  edge.s.  The  first  suture  should  Ik*  applied  at  the  raphr. 
then  the  others  fall  naturally  in  i)Iace.  They  siiould  1k»  applied  viT\ 
doso  togi'thcr.  Kacli  one  siiouhl  take  in  the  least  {)ossihle  p«»rti«in  i»f 
integument  on  the  om^  side  and  of  mucous  membrane  on  the  other.  Tlie 
first  knot  is  to  Iml*  drawn  very  tightly  to  cut  into  the  tissues,  the  se<*«ind 
hK)s<'ly.     The  <'nds  of  each  suture  are  left  long. 

\K  By  means  of  these*  h»ng  sutures  a  thick  stri])  «»f  gauz4*  is  tjt.l 
turbanwise  idnMit  the  |M'nis,  cov(»ring  the*  hue  of  in<'isi(»n.  Thi*^  turlmii 
hIiouM  \h>  verv  louse  (  Fig.   \\K)), 

10.  This  dressing  is  well  greased  with  st<*rile  vasi'lin,  and  «*«ivfn'tl 
with  a  \i»*<r  piece  of  gauz*'  (to  Ik^  removed  and  rej»laced  at  each  urina- 
tir»n ),  held  in  place  by  a  hnise  jockstrap. 


After-treatment^^TIie  patient  need  not  be  confined  to  hci\  more  than 
a  day  or  two,  if  that  long. 

The  horsehair  sutures  begin  to  cnt  loose  within  a  week.  The  turban 
is  then  cut  away;  tlie  reniainiiig  sutures  eat  out  spontaneously. 

Complications. —  Wound  Infections  after  eircunieision,  notably  by  tu- 
berculosis and  syphilis,  have  attracted  the  attention  of  many  authors, 


Fig.  195, — DaEsamo  AFixa  CmcuMciaioi*. 


and  have  \wvxi  illustrated  by  numy  curious  cases.  But,  except  after 
ritual  eircunieision^  they  are  practically  iniknown  nowadays,  and  pre* 
B  sent  no  special  features  when  tliey  do  occur.  More  renuirkable  is  the 
B  occurrence  of  rmplaniaiion  cysts  which  has  several  times  been  noticed 
H     after  this  operation. 


AMPUTATION    OF   THE    PENIS 


The  preparation  for  operation  consists  in  the  usual  general  and  local 
preparation  as  for  any  septic  pnx^edure.  General  anesthesia  is  necessary. 
With  the  patient  on  the  table  a  rubber  catheter  or  tube  is  clamped  about 
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the  root  of  the  penis.  Taylor  suggests  the  use  of  harelip  pins  to  retain 
it  in  place.  Ample  skin-flaps  (see  below)  are  then  cut  and  dissecte*! 
back  a  full  inch,  after  which  the  knife  is  inserted  between  the  corpus 
spongiosum  and  the  corpora  cavernosa,  and  these  bodies  separated  and 
amputated,  the  former  being  left  2  cm.  longer  than  the  latter.  The 
elastic  ligature  is  now  removed.  This  step  will  be  followed  by  violent 
hemorrhage,  but  by  the  time  spurting  points  have  been  caught  and  tied 
the  oozing  will  be  readily  controllable  by  pressure.  Hemoetasis  having 
been  thus  effected,  the  urethra  is  split  into  two  or  more  short  flaps  (see 
below)  and  these  sutured  with  fine  catgut  to  the  skin.  The  wound  is 
then  dressed  aseptically  with  the  stump  of  the  penis  erect,  and  pro- 
vision made  for  the  passage  of  the  urine,  either  by  a  retained  catheter, 
or  by  sealing  the  wound  with  absorbent  cotton  or  gauze  applied  with 
iodoform  collodion. 

If  the  i)enis  is  to  be  amputated  close  to  the  pubes,  elastic  pressure 
may  have  to  be  dispensed  with,  and  in  such  cases  it  is  advisable  to  make 
a  small  buttonhole  in  the  perineum,  through  which  the  urethra  is  is^^ 
lated  and  sutured  to  the  skin. 

Haps — A  circular  skin  incision  Avas  used  by  early  ojx^rators,  but 
flap  operations  are  now  in  vogue  as  giving  more  accurate  apposition  of 
the  skin  edges  and  cleaner  healing.  Senn  and  Jaeobson  both  use  lonir 
dorsal  and  short  ventral  flaps.  Jaeobson  makes  his  so  long  that  tlio 
urethra  is  sutured  to  a  perforation  in  its  lower  i)art.  Others  j)rffir 
lateral  flaps. 

The  end  of  the  urethra  is  split  in  order  to  avoid  a  strirtnrc  at  tin* 
new  meatus.  Ordinarily  it  is  split  into  two  flaps  to  Ik.'  siitunMl  t^  tIk' 
skin-flaps.  Dr.  Davis,*  of  Philadelphia,  suggests  three  urethral  rta|»-, 
each  cut  to  a  ])oint  and  sutured  to  the  skin,  divided  circularly.  Keller  - 
advises  that  the  stuni|)s  of  the  eoriM)ra  cavernosa  Ik*  sutured  together  «iid 
t(»  end  to  ])revent  secondary  hemorrhage,  it  w<»uld  seem  that  >uI»h- 
(juent  erections  might  tear  out  these  sutures,  or  at  least  give  rise  to  con- 
siderable pain  and  tension. 

After-treatment — If  the  flaps  are  cut  long,  erections  n<H'd  n..f  U* 
feared.  A  light  dressing  held  snugly  in  place  by  adhesive  pla>ter  sliouM 
j)revent  oozing.  Frecpient  change  of  dressing  is  necessary  to  prevent 
defilement  of  the  wound  l»y  urine.  The  patient  should  Ik*  examinetl  f.r 
stricture  of  the  new  meatus  some  weeks  after  healing  is  complete. 

EXTIRPATION    OF   THE    PENIS 

Tlie  patient  is  place(l  iu  the  lithotomy  |x>sition,  and  an  ellipti<-:!l 
incision  is  ma<le  around  the  base  of  the  piMiis.     The  skin  of  the  scr«»iMiii 

^  Univ.  Med.  Mag.,  iS'm,  ix,  264.  '  Beitrag  zur  klin.  Chir.,  iv,  235. 
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is  incised  along  the  entire  length  of  the  raphe.  With  the  fingers  and 
the  handle  of  the  scalpel  the  halves  of  the  scrotum  are  then  separated 
down  to  the  corpus  spongiosum,  a  full-sized  sound  is  passed  as  far  as 
the  triangular  ligament,  and  the  knife  inserted  between  the  corpora 
cavernosa  and  the  corpus  spongiosum.  The  catheter  having  been  with- 
drawn, the  urethra  is  cut  through  just  in  front  of  the  bulb  and  detached 
back  to  the  triangular  ligament.  The  susjxjnsory  ligament  is  then  di- 
vided and  the  penis  separated  from  the  soft  parts  down  to  the  attach- 
ments of  the  crura,  and  each  crus  separated  from  the  pubic  arch  by 
means  of  a  stout  periosteal  elevator.  The  edges  of  the  incision  in  the 
scrotum  are  then  brought  together  and  the  urethra  split  and  stitched 
to  the  lower  angle  of  the  wound.  Drainage  is  supplied  by  a  tube  placed 
deeply  in  the  Avound  with  its  extremities  protruding  at  the  upper  and 
lower  angles.  No  catheter  need  be  retained  in  the  urethra.  The  ojx^ra- 
tion  is  always  protracted,  owing  to  the  close  and  firm  attachment  of  the 
crura  to  the  bone  and  the  excessive  hemorrhage  during  their  detach- 
ment. Four  arteries — the  two  arteries  of  the  corpora  cavernosa  and  the 
two  dorsal  arteries — must  be  tied. 
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The  removal  of  the  testicles  adds  little  to  the  gravity  of  extirpation 
of  the  penis,  and  has  been  strongly  urged  as  an  essential  part  of  that 
operation,  on  the  ground  that  the  testicles  "  remain  ever  after  sad  dumb 
witnesses  of  a  function  which  is  lost  forever"  (Montaz),  or,  in  less 
poetical  language,  that  castration  in  this  case  averts  the  hypochondri- 
acal and  maniacal  tendency  which  in  late  years  it  has  been  said  to  cause 
when  the  operation  is  performed  for  the  relief  of  prostatic  hypertrophy. 
Pantalini,*  in  particular,  argues  the  case  well,  confronting  the  hysterical 
tendencies  of  those  who  have  preserved  their  testicrles  with  the  clear- 
headedness of  the  emasculated,  and  the  certified  strength  of  mind  of  Ori- 
ental eunuchs.  Whether  this  l^  generally  true  or  not,  it  is  not  amiss 
to  consult  the  patient's  wishes  in  the  matter. 

The  operation  itself  is  simple  enough.  The  cord,  Avith  its  vessels 
and  the  pampiniform  plexus  of  veins,  are  tied  off  by  separate  ligatures 
on  each  side  at  the  external  abdominal  ring,  and  cord,  vessels,  and  tes- 
ticles are  removed  through  the  scrotal  incision.  Pantalini  has  collected 
23  cases  without  operative  mortality,  3  deaths  by  recurrence  within  a 
year,  and  1  cure  after  three  years.  The  remaining  15  were  reported 
cured  at  shorter  intervals. 

*  Arch,  prov.  de  chir.,  1898. 
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Andrews's  operation,  937. 
Anesthesia,  for  cystoscopy,  53. 

urethral,  52. 
Anesthetic,  choice  of  general,  822. 
Aneurysm  of  renal  artery,  571. 
Angioma  of  bladder,  545. 

of  kidney,  538. 

of  penis,  695. 

of  scrotum,  602. 

of  urethra,  562. 
Angulation  of  ureter,  586. 
Anilin   dyes   a  canst*  of   bladder  tumor, 

545. 
Anodynes  for  gonorrhea,  212. 

for  prostatism,  309. 

for  urinary   infections,   340. 
Anomalies.     See  Abnormalities. 
Anorchism,  608. 
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Ano-rectal  gonorrhea,  108. 
Anterior  urethra,  35. 

bacteria  of,  156. 

injection  of,  195. 
Anti flexion,  uterine,  effect  upon  bladder 

of,  622. 
Antigonococcus  serum,   106. 

for  epididymitis,  610. 
Antisepsis.     See  Asepsis. 

of  urethra,  28. 
Antiseptics,  urinary.     See  Urinary  An- 
tiseptics. 
Anuria,  calculous.  See  Calculous  Anuria. 

rectal  cancer  a  cause  of,  431. 

reflex,  70. 

induced  by   cystoscopy   or    segrega- 
tion, 74,  76. 
Aphonia,  syphilitic,  811. 
Aponeuroses,  syphilis  of,  802. 
Appendicitis    differentiated    from    stone, 

431. 
Argyrol  for  acute  urethral  gonorrhea  in 
the  female,   134. 
in  the  male,  203,  221. 

for  gonorrheal  conjunctivitis,  118. 

for  vaginitis,  140. 

for  vulvo-vaginitis,   125. 

injections  of,  into  renal  pelvis,  511. 
Arrhovin,  213. 
Arteries  of  bladder,  866. 

of  kidney,  828. 
Arthralgia,  syphilitic,  801. 
Arthritis,  gonorrheal,   111. 

syphilitic,  801. 
Army,  prevalence  of  gonorrhea  in,  93. 
Ascending    invasions    in    urinary    infec- 
tions, 332. 
Asepsis  of  catheterism,  27. 

of  hands,  28. 

of  solutions,  32. 

of  sounding,  27. 

of  syringes,  32. 

of  tanks,  32. 

of  urethral   instruments,  30. 
Aspermatism,  668. 

Aspiration,    for    prostatic    hypertrophy, 
320. 

of  bladder,   868. 
Aspirator  for  litliolapaxy,  909. 
Astringents  employed  in  urethra,  203. 
Atkinson's  iodid,  775. 
Atoxyl,  753. 
Atresia  of  prepuce,  690. 

of  urethra,  590. 
Atrophy  of  bladder,  354. 

of  kidney,  585. 

of  prostate,  589. 

of  testicle,  626. 
Autogenous  gonococcus  vaccines,  104. 


Autogenous  vaccines,  350. 
Autoinoculation,  chancroidal,  709. 
Autoirrigation  in  prostatism,  312. 
Azoospermia,  667. 

Bacillus  coli  in  urology,  329. 
Bacillus  longus  urese,  329. 
Bacillus  tuberculosis,  459. 
Bacillus  typhosus,  331. 
Bacteria  of  chronic  prostatitis,  157. 

of  chronic  urethritis  in  the  male,  156. 

of  normal  urethra,   156. 

of  urinary  disease,  328. 
Bacterial  nephritis,  367. 
Bacteriuria,  382. 

diagnosis  of,  384. 

treatment  of,  347. 

urinary  signs  of,  383. 
Balanitic  hypospadias,  591. 
Balanoposthitis,  684. 

diabetic,  685. 

diphtheritic,  685. 

gonorrheal,  165. 
Ballottement,  renal,  3. 
Balsamics,  213. 

for  urinary  infections,  340. 
Banks  bougie,  24. 
Bar,  prostatic,  281. 
Bartholinitis,  acute,   132. 

chronic,  143. 
Beck's  operation,  923. 
B6niqu4  curve,  41. 
B^niqu4  scale,  20. 
B<^niqu6  sound,  21. 
Benzoates,   348. 
Benzoic  acid,  348. 
Bergmann's  operation,  937. 
Bicarbonate  of  soda,  211. 
Bichlorid  of  mercury,  762.     See  also  Cor- 
rosive Sublimate. 

injection  of,  for  syphilis,  764. 
Bierhoff  cystoscope,  50. 
Bicrhoff's  test  for  renal  calculus,  429. 
Bigelow  lithotrite,  907. 
Bilateral   perineal  section,   898. 
Bilocular  hydrocele,  643. 
Biniodid  of  mercury  injection.  764. 
Bladder,  abnormalities  of,  586. 

abscess  of,  355. 

absence  of,  587. 

absorption  from,  514. 

adenoma  of,  545. 

anatomy  of,  865. 

angioma  of,  545. 

aspiration   of,  868. 

atrophy  of,  354. 

capacity  of,  514. 

carcinoma  of,  458, 

catheter  irrigation  of,   197. 
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Bladder,  chondroma  of,  545. 
continuous  irrigation  of,  824. 
contraction  of,  514. 
cysts  of,  551. 
cystoscopic  ap])«arance  of  diseased,  66. 

of  normal,  66. 
double,  586. 
eflTect  of  pregnancy  upon,  522. 

of  retention  upon,  335. 

of  uterine  carcinoma  upon,  524. 
exstrophy  of,  587. 
fibroma  of,  550. 
forced  irrigation  of,  106. 
gangrene  of,  355. 
hernia  of,  518. 
hypertrophy  of,  354. 
inflammation  of.    See  Cystitis, 
instillation  of,  198. 
leiomyoma  of.  545. 
leukoplakia  of.  551. 
myoma  of.  545. 
myxoma  of,  550. 
nipvus  of,  545. 

neck  of,  diAtorted  by  pro)itatic  hyper- 
trophy. 289.  ' 

stricture  of.  325. 
nontubercular  uWr  of.  473. 
of  women.    See  Female  Bladder, 
palpation  of.  6. 
papilloma  of.  546. 
paralysis  of.  51)<. 
physiology  of.  514. 
prostatic  hypi^rtrr^phv.   re«ults  of.  on. 

294.' 
puncture  of.  S*;7. 
rectal   palpation  t'f.  H. 
rhabdomyrmia  of.  .>!.>. 
rupture  of.  574. 
sacculat^hd.  354. 
sarcoma  of.  ^m4k 
senitibility  of.  514. 
stooe  in,     S**  \'*^\j^]  <'aV-ai«*. 
saprapobic  f^rtxl^^*  uyf^n.  VH"- 
»ympt/jCB<^  iii.'yf  7»iuil  t-'jVr*^ik^i».  ♦.>•». 

of  «0p|fQratiT'^  pT«-Vye^r.r'.*.>.  5*5. 
traUmilaU^.  Z^$. 

in  v/iOMtt.  5tf7. 
tnb^'rakf^^  of.  4^, 

ti*aktB^rA  of.  471- 
taffj^/T  of.  >f-> 

rarifriM-  t**;!*  f.  iJr. 
BVr^,  'rn  «v.  C7  'f  7*- 
Bfja-r   •.»-.-:  v,»i     'vV. 


Bimo,  syphilis  of,  790. 

herwlitary,  812. 
Boric  acid,  318. 

for  cystitis,  342. 
l^>ttini  operation,  895. 
Bougie,  Banks,  24. 

bulbous,  22. 

filiform,  22. 

olivary,  22. 

whalebone,  22. 

woven,  23. 
Bov^'s  o|>eration,  857. 
Bromid  of  potas^iinm,  211. 
Bronchi,  syphilis  of,  802. 
Brown  coni|M>Hite  cyHtiisc<ipe,  66. 
Brown- Buerger  cysUisciipe,  66. 
Bulio,  crossed,  7JH>. 
Buccal  dysphagia,  374. 
Buccal   gonorrhea,   109. 
Buck's  fascia.  677. 
BuIUmih  lKiugi«^,  23. 
BurKitiH.  gr»norrh«4l,   116. 

syphilitic,  ^tl. 


'alculrHis     anuria.     dilTerentiatiofi     of, 
from   hy^U-ria.    131. 

nephrr>st/»my  for.  HI3. 

pathoh»g;>-  of.   4l-'>. 

sympti»m^  of.   42^». 

treatnif-nt  of.   432. 
'alcuk>u*   iK'maturia.  419. 
alcuhfUM  hydron^phr'^in.   422. 
'al^jUfUH  py«'lon<'phriti«.  416. 

sym  pt/>m^  of.   \-£Z. 

tr«^tm«^t  of.   131. 
akruluA.  oxalate*.   4'fH. 

plj/^phati^r.   »<»*». 

pr'Mati/'.   4K 

r*tuil.   414. 

dia^i'/^t-   of.    VIZ. 

WT'Aal.  6^Ki. 

ur*l*Tal.   4!i5. 

ur*^.?iral.  447. 

or;^  az-id.   4«>». 

unria.-;. .   V»<J. 

»•-*>■»  J    ♦->; 

%\\y^!T  of   'jf^^fjra,   2W. 

k^M^lry  of  -.la/l'^r    -^'4. 
*;,.'"*rj   >-»,"r.  of  ♦;.^ •..!,*.  7*7. 
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Carcinoma  of  ureter,  502. 

of  urethra,  663. 

of  urethral  fistula,  204. 

of  uterine  cervix,  effect  upon  bladder 
of,  524. 
Caruncle,  gonorrheal,  136. 

urethral,  562. 
('asper  cystoHcope,  50. 
Castration,  940. 

for  prostatic  hypertrophy,  321. 

for  retained  testicle,  611. 

indications  for,  in  tul)erculosis,  485. 
Catarrhal  nephritis,  367. 
Catarrhal  prostatitis,    154. 
Catarrhal  pyelitis.  367. 
Catarrhal  pyelonephritis,  380. 
Cathelin  separator,  62. 
Catheter,  asepsis  of,  27,  30. 

infection  with,  prevention  of,  339. 

irrigation  of  bladder  with,   197. 

obturator  for,  25. 

olivary,  z4. 

prostatic,  25. 

retained,  824. 

rubber,  24. 

silver,  25. 

tunneled,  26. 

woven,  25. 
Catheter  life,  311. 
Catheterism,  43. 

a  cause  of  infection,  337. 

a  eausf  of  prostatic  infection,  200. 

asopsi.s  of.  27,  30. 

complications   of.   4S. 

jX<*nth'n»'ss  in,  20. 

in   prostatic  hypertropliy,  301. 

of  nn'trr.     Sec   I'rcter  Cathetcrisni. 
Catheterizin^   cystoscopes,   57. 
Cavernitis.  6S7. 

fronorrheal,    I*).'), 
treatment   of.  220. 
Cellulitis   of    |H'nis.   «;S7. 

of  serotuin.   .'»00. 
Cervicitis,   acute.    \'M}. 

chronic.   137. 

in  children.   121. 
(  ervix,  etVect  upon  hlacMer  of  carcinoma 

of.  524. 
Chancre.   713. 

ad.-niti-i  cf.   71S. 

cliancrnidal.   7H>. 

ditrer«'nti;ition  of,  from  chancroid,  her- 
-ial»i«'^.  and  ^zunnna,  IWK 
il,    72«;. 
717. 


eNtrap'iiit; 
^'an;^r«'n(»u 
lluntci  i:in 
intlaiiird.   717. 
1\  mpliaii^'it  i-< 
multi]d(>.    71  \. 
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Chancre  of  urethra,  176. 

phagedenic,  717. 

reinduration  of,  717. 

relapsing,  695. 

types  of,  715. 
Chancroid,  703.  . 

adenitis  of,  708. 
treatment  of,  712. 

differentiation  of,  from   chancre,  her- 
pes, scabies,  and  gununa.  719. 

gangrenous,  707. 

inflamed,  706. 

phagedenic,  707. 
treatment  of,  712. 
Charri^re  scale,  20. 
Chemical  cystitis,  352. 
Chetwood  cystoscope.  60. 
Chetwood*8  operation.  895. 

for  prostatic  hypertrophy,  322. 

for  stricture  of  bladiler  neck.  327. 
Chetwood 's  scissors,  27. 
Chetwoo<rs  urethral  clip,  27. 
Chetwood's  urethral  nozzle.  27. 
Chetwood's  urethro8co[>e,   191. 
Children,  enuresis  in,  516. 

gonorrhea  in,  94,  122. 

renal  infections  in,  3S9. 
Choice  of  anestlietic,  822. 
Chondroma  of  bladder,   545. 

of  kidney,  538. 
Chordee,    160. 

treatment  of,  212. 
Chorioretinitis,  syphilitic,  70S. 
Chromo-cystoscopy,   Si. 
Chyh)cele,  601,  640. 
Chyluria.  t»Ol. 
Circumcision,  043. 

for   balanoposthitis.  6S6. 

for  phimosis,  ttOl. 

in  dialH'tes.  6S6. 

in  leprosy.   tiS3. 
Circumscril)e<i  fibrosis  of  cor|H>ra  c.-i\»t 

nosa,  607. 
Citrato  of  potassium.  211. 
Civil  life,  prevalence  of  jjonorrhea  i!i.*»4 
Ch-ansin^r.     Se<'  As«'psis. 
Clinical    urinalysis,    13. 
Clip,  ChetwiKMi's  urethral.  27. 
Cocain  danp'rous  in  ureihra,  .'>3. 
i\K'V(thuriUux   una    puoij*  in  s,   32t». 
Colic,   renal.   417. 

s|K*rmatic.  650. 
Colloids  a   cause  of  calculu^.   4o«». 
C<don,    insutllation  of.  5. 

relations  of.  to  kidney.  5. 
Col(>r   of   ^yphilides,   770. 
Compressor  urethr;e  muscle.  'M\. 
Concentric   hypertrophy  of  Madtl**r.  354 
('(inthtliiiiuita  acu  mi  until,  tiO.'>. 
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Condylomata,  syphilitic,  786. 
Congenital  hydrocele,  642. 

differentiation  of.  from  hernia,  643. 
Congenital  malformations.      See    Abnor- 
malities. 
Congenital  stricture  of  ureter,  586. 

of  urethra,  247,  591. 
Conical  woven  bougies,  22. 
Conjunctivitis,  gonorrheal,  117. 

systemic  gonorrheal,  120. 
Continuous   irrigation   of  bladder   after 

operation,  importance  of,  824. 
Contraction  of  bladder,  514. 
Contraindications  to  cystoscopy,  555. 

to  urinary  separation,  64. 
Contusion  of  kidney,  564. 

of  penis,  681. 

of  scrotum,  599. 

of  spermatic  cord,  628. 

of  testicle,  627. 

of  urethra,  579. 
Copaiba,  214. 

Copper  color  of  syphilids,  779. 
Copper  sulphate,  206. 
Corona  glandis,  677. 
Corpora  cavernosa,  676. 

circumscribed  fibrosis  of,  697. 
Corpus  innominatum  of  Oiraldes,  606. 
Corpus  spongiosum,  35,  677. 

fracture  of,  682. 
Corrosive  sublimate.     See  Bichlorid. 

for  urethritis  in  women,   134. 

for  vaginitis,  140. 

for  vulvo-vaginitis,  125. 
Corsets  a  cause  of  nephroptosis,  491. 
Coryza,  iodic,  772. 
Costo-vertebral  tenderness,  3. 
Course  of  syphilis,  740. 
Cowperitis,   164. 

Cowper's  glands,  palpation  of,  7. 
Cremaster,  595,  650. 
Cremasteric   reflex,   650. 
Crossed  bubo,  700. 

in  chancroid,  708. 
Crossed  renal  pain,  371,  418. 
Crusted  syphilid,  783. 
Cryoscopy  of  blood,  78. 

of  urine,  78. 
Cryptorchidism,  608. 

operation  for,  941. 
Crypts  of  anterior  urethra,  35. 
Cubeb,  214. 

Cultivation  of  gonococci,   101. 
Curettage  of  bladder,  877. 
Curve,  of  urethra,  40. 

of  urethral   instruments.  21,  41. 

Van  Bur  en,  41. 
Cutaneous  diseases  of  scrotum,  596. 
Cutaneous  listulization  of  ureter,  860. 


Cut-off  muscle,  36. 
Cyst  of  bladder,  551. 

of  epididymis,  645. 

of  kidney,  533. 

of  penis,  695. 

of  scrotum,  601. 

of  seminal  vesicle,  659. 

of  testicle,  633. 

of  urachus,  589. 

of  ureter,  502. 

of  urethra,  563. 
Cystectomy,  nephrostomy  preliminary  to, 
846. 

partial,  874. 

results  of,  558. 

total,  875. 
Cystic  dilatation  of  mouth  of  ureter, 586. 
Cystic  disease  of  kidney,  534. 

of  testicle,  633. 
Cystinuria,  409. 
Cj'stitis,  351. 

acute  gonorrheal,  symptoms  of,  161. 

chemical,  352. 

chronic  acid,  356. 

chronic  alkaline,  357. 

chronic  gonorrheal,  diagnosis  of,   189. 

chronic,  sj-mptoms  of,  356. 

complicating     prostatic     hypertrophy, 
299. 

cystica,  551. 

cystostomy  for,  363. 

diagnosis  of,  357. 

differential  diagnosis  of,  359. 

etiology  of,  352. 

from  urethral  stricture,  259. 

gangrenous,  355. 

gonorrheal,   167. 
in  w(mien,  136. 

in  women,  526. 

interstitial,  357. 

local  treatment  of,  341,  362. 

membranous,  355. 

nonbacterial,  351. 

pathology  of  acute,  353. 
of  chronic.  353. 

prognosis  of,  350. 

prostatic,  treatment  of,  313. 

simple  bact<.»rial,  352. 

symptoms  of,  355. 

symptoms  of  acute  gonorrheal,  161. 

symptoms  of  chronic.  356. 

traumatic,  351. 

treatment  of,  350. 

treatment  of  acute.  229. 

urinary  signs  of,  356. 
Cystwele,  518. 

vaginal,  5*23. 
(>Ht(>gen,  343. 
Cystoscope,  49. 
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Cystoscope,  Albarran,  57. 

Bierlioff,  50. 

Brown-Buerger,  56. 

Brown  composite,  56. 

Casper,  50. 

catheter! zing,  57. 

Chetwood,  50. 

direct  vision,  49. 

Garceau,  50. 

introduction  of,  48,  55. 

irrigating,   50. 

Kelly,  50. 

Luys,  50. 

Nitze,  50. 

operating,  50. 

Otis,  50. 

prismatic,  40. 

sterilization  of,  51. 

ureter  catheterizing,  57. 

Willy  Meyer,  50. 
Cystoscopic  appearance  of  diseased  blad- 
der, 66. 

of  normal  bladder,  66. 
Cystoscopy,  49. 

a  cause  of  reflex  anuria,  74,  76. 

anesthesia  for,  52. 

contraindications  to,  56. 

dangers  of,  56. 

difficulties  of,  56. 

for  foreign  bodies,  445. 

for  renal  calculus,  429. 

for  renal  infection,  378. 

for  renal  tuberculosis,  452. 

for  vesical  calculus,   440. 

for  vesical  tuberculosis,   470. 

for  vesical  tumor,  554. 

in  cystitis,  358. 

in  prostatic  hypertrophy,  302. 

indications   for,   55. 

of  bladder  invaded  by  carcinoma,  524. 

peculiarities  of.  in  ftynale,  521. 

position  of  patient  for,  52. 

preparation  of  patient  for,  52. 

requisites  for,  50. 

substitutes  for,   65. 

technic  of,  50. 
Cystotomy   for   bladder   rupture,   results 
of,  577. 

for  cystitis,  303. 

for  prostatic  hypertrophy,  320. 

for  tumor,  indications  for,  and  results 
of,  557. 

suprapubic,   808. 
Cysto-ureterotresis,  859. 
Cytologj'  of  gonorrheal  pus,  149. 

Dacro-adenitis,  gonorrheal,   120. 
Dactylitis,  syphilitic,   813. 
Dangers  of  cystoscopy,  56. 


Dangers  of  ureter  catheter  ism,  62. 
Dark  fleld  illumination  for  spirocheta,732. 
Dartos,  595. 

Deafness,  syphilitic,  794. 
Decapsulation  of  kidney,  842. 

effect  of,  393. 
Deferentitis,   614,   651. 

treatment  of,  231. 
Deformities.     See  Abnormalities. 
Demulcents   in   treatment  of  gonorrhea, 

211. 
Dermatitis,  gonorrheal,  110. 

mercurial,  751. 
Dermoid  cysts  of  bladder,  551. 

of  testicle,  633. 
Descending    invasion    in    urinary    infec- 
tion, 333. 
Descent  of  testicle,  607. 
Diabetic  balanoposthitis,  685. 
Diabetic  vulvitis,  141. 
Diameter  of  urethra,  39. 
Diathetic  urethritis,  178. 
Dietl's  crises,  494. 
Digestive  symptoms  of  nephroptosis,  493. 

of  urinary  septicemia,  375. 
Dilatation    for   chronic   gonorrheal   ure- 
thritis, 235. 

for  urethral  stricture,  266,  268. 
Dilatation  of  penile  lymphatics,  688. 

of  urethra,  39. 
Dilator,  Kollmann,  22. 
Dilators,  antisepsis  of,  31. 

in  treatment  of  urethral  stricture,  272. 
Diluent  drugs,  349. 
Diluent  waters,  349. 
Diphtheria  of  scrotum,  600. 
Diphtheritic  balanoposthitis,   685. 
Diplobacillus  of  FriedlUnder,  329. 
Diplococcits  itrece  liquefaciens,  329. 
Direct  vision  cystoscope,  49. 
Dislocation  of  penis,  682. 

of  testicle,  626. 
Distensibility  of  urethra,  39. 
Distribution  of  Spirocheta  pallida,  733. 
Diuresis  before  and  after  operation,  821. 
Diurnal   pollution,  674. 
Diverticulum   of  bladder,   354. 
operati<m  for,  877. 

of  urethra,   591. 
Divisions  of  urethra,  34. 
Double  bladder,  586. 
Double  penis,  679. 
Double  taper  sound,  20. 
Double  urethra,  590. 
Drainage  by  retained  catheter,  824. 
Ducrey  streptobacillus,  803. 
Duration   of   estimation    of    renal    func- 
tion, 73. 

of  gonorrhea,  95. 
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Dyspepsia,  urinary,  376. 

Dystrophies  of  hereditary  syphilis,  815. 

Dysuria,  295. 

from  chronic  prostatitis,  171. 

Ear,  syphilis  of,  794. 

Eccentric  hypertrophy  of  bladder,  354. 

Echinococcus  cyst  of  bladder,  551. 

of  kidney,  537. 

of  scrotum,  002. 

of  seminal  vesicle,  G59. 

of  spermatic  cord,  044. 
Ecthyma,  syphilitic,  791. 
Ectopic  testicle,  008. 
Eczema  marginatum  of  scrotum,  590. 
Eczema  of  scrotum,  590. 
Edema  of  penis,  088. 

of  scrotum,  599. 
Effect  of  retention  upon  bladder,  335. 

upon  kidneys,  330. 
Ejaculatory  duct,  37,  051,  057. 
Electrolytic  treatment  of  calculus,  413. 
Elephantiasis  of  genitals.  000. 
Embryology  of  testicle,  007. 
Embryonal  adenosarcoma  of  kidney,  540. 
Emphysema  of  scrotum,  000. 
Enchondroma  of  corpora  cavernosa,  097. 

of  testicle,  032. 
Encysted  hydrocele  of  the  cord,  043. 
Endocarditis,  gonorrheal,  115. 
English  scale,  20. 
Enteritis,  iodic,  773. 
Entero-colitis,  mercurial,  700. 
Enteroptosis  with  nephroptosis,  490. 
En tero-uretero tresis,  801. 
Enuresis,  515. 

from  prostatic  hypertrophy,  290. 

in  women,  510. 

post-prostatectomy,  517. 
Epididymectomy,  940. 

indications  for,  in  tuberculosis,  485. 
Epididymis,  005. 

absence  of,  008. 

cysts  of,  045. 

syphilis  of,  031. 

tuberculosis  of,  478. 
Epididymitis,  012. 

after  prostatectomy,  894. 

complicating     prostatic     hypertrophy, 
299. 
treatment  of,  315. 

differentiated  from  tuberculosis,  syph- 
ilis, neoplasm,  035. 
Epididymotomy,  938. 

for  relapsing  epididymitis,  020. 
Epididymo- vasostomy,  939. 
Epispadias,  593. 

operation  for,  927. 
Epithelia  in  urine,  diagnosis  of,  12. 


Epithelioma  from  leukoplakia,  780. 

in  urethral  fistula,  204. 

of  penis,  099. 

of  scrotum,  002. 

of  tongue,    differentiated    from    gum- 
ma, 793. 
Eroded  chancre,  715. 
Erosive  syphilid,  780. 
Erysipelas  of  penis,  087. 

of  scrotum,  599. 
Erythema,  copaibal,  214. 

gonorrheal,   110. 
Essential  renal  hematuria,  529. 
Estimation  of  renal  function,  08. 
Eucalyptol,  215. 
Examination.    See  Palpation,  etc. 

physical,  1. 

when  cystoscopy  fails,  methods  of,  05. 
Exfoliation    of    bladder    mucous    mem- 
brane, 355. 
Experimental    polyuria.      See    Polyuria, 

Experimental. 
Experimental  syphilis,  735. 
Exstrophy  of  bladder,  587. 

operation  for,  927. 
External  examination,  1. 
External  secretitm  of  testicle,  000. 
External  urethral  sphincter,  38. 
External  urethrotomy.        See      Perineal 

Section. 
External  urinary  tract,  30. 
Extirpation  of  penis,  940. 
Extragenital  chancre,  720. 
Extragenital  gonorrhea,  107. 
Extragenital  infection  with  syphilis,  720. 
Extra-urethral    perineal    prostatectomy, 

898. 
Eye,  gonorrhea  of,   117. 

syphilis  of,  798. 

False  impotence.  003. 
False    passage,    prostatic,   treatment   of, 
315. 
urethral,  200. 

treatment  of,  270. 
Fascia,  penile,  077. 

renal,  830. 
Fate  of  Spirocheta  pallida,  734. 
Female.     See  Women. 
Female  bladder,  changes  in  conformation 
of,  521. 
in  blood  supply  of,  521. 
diseases  peculiar  to,  521. 
effect  of  position  of  uterus  upon,  522. 

of  uterine  tumors  upon,  522. 
inflammation  of,  520. 
neuroses  of,  525. 
Ferment  tests  for  gonococcus,  103. 
Fetal  syphilis,  800. 
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Fibro-lipomatous  perinephritis,  401,. 
Fibroma  of  bladder,  550. 

of  kidney,  53. 

of  scrotum,  602. 

of  testicle,  632. 

of  tunica  vaginalis,  632. 

of  uterus,  effect  upon  bladder  of,  522. 

of  vas  deferens,  655. 

urethral,  663. 
Fibromyxoma  of  scrotum,  602. 
Fibrosis   of   corpora   cavernosa,   circum- 
scribed, 697. 
Fibrous  bodies  in  tunica  vaginalis,  640. 
Filaria  aanguinis  hominis,  600. 
Filiform  bougies,  22. 

manner  of  using,  273. 
Fistula  of  kidney,  403. 

of  scrotum,  600. 

of  urachus,  589. 

of  ureter,  502. 

of  urethra,  263. 
treatment  of,  278. 

operations  for  urinary,  916. 
Fit  of  the  stone,  437. 
Five-glass  test,  17. 
Fixed  hydronephrosis,  610. 
Floating  kidney,  488. 
Floor  of  urethra,  40. 
Focal  suppurative  nephritis,  369,  387. 

treatment  of,  397. 
Follicular  prostatitis,  154. 
Foreign  bodies  in  bladder,  443. 

in  urethra,  445. 
Foreskin.     See   Prepuce. 
Form  of  sypliilids,  779. 
Formalin  for  urethral  instruments,  31. 
Formin,  343. 
Fournier's  teeth,  818. 
Fracture  of  corpus  spongiosum,  682. 

of  penis,  682. 
Freezing  point.     See  Cryoscopy. 
French  scale,  20. 
Freyer's  prostatectomy,  877. 
Fuller's  prostatectomy,  877. 
Fumigation,  mercurial,  769. 
Function,  estimation  of  renal.     See   Re- 
nal   Function. 
Functional  results  of  prostatectomy,  322. 
Functions  of  prostate,  282. 
Fusion  of  kidneys,  584. 

of  U^sticles,   (508. 

CJuli-bladder,    enlargements    of,    differen- 
tiated from  the  kidney,  495. 
Galvano-cauterization  of  prostate,  895. 
Gangrene  of  chancre,  717. 

of  chancroid,   707. 

of  mucous  membrane  of  bladder,  355. 

of  penis,  689. 


Gangrene   of  scrotum,    599. 

of  testicle,  627. 
Garceau  cystoscope,  50. 
Genital  function,  maladies  involving,  661. 
Genital  tuberculosis,  pathogenesis  of,  478. 
Genito-urinary  tuberculosis.     See  Tuber- 
culosis. 
Gentleness  in  urethral  instrumentation, 

29. 
Giemsa  stain,  732. 
Glands  of  urethra,  35. 
Glans  penis,  677. 
Gleet,  257. 

Glossitis,  syphilitic,  793. 
Goldhorn  stain,  733. 
Groldschmidt  urethroscope,  191. 
Gonococcus,  99. 

absorption  test  for,   103. 

colonies  of,  102. 

culture  of,   101. 

diagnosis  of,  102,  183. 

ferment  tests  for,  103. 

immunity  to,  106. 

in  urinary  infection,  330. 

microscopic  characteristics  of,  99. 

morphology  of,  99. 

serum  reaction  of,  103. 

specific  to  mankind,   107. 

stains  for,  100. 
Gonococcus  toxins,  103. 
Gonococcus  vaccines,  104. 

clinical  value  of,   105. 
Gonorrhea,  92. 

a  cause  of  tuberculosis,  452. 

ano-rectal,   108. 

buccal,   109. 

complications  of,  gravity  of,  95. 

duration  of,  95. 

effect  of,  upon  prostatic  hypertrophy, 
286. 

epidemic  of,   122. 

extra-genital,   107. 

gravity  of,  95. 

immunity  to,   106. 

in  women,   128,  147. 
curability  of,   145. 
latent,   130. 
[)athologj'  of,   130. 
prophylaxis  of,    146. 
social  aspects  of,   128. 
symptoms  of,   132. 
systemic,   143. 
varieties  of,  133. 

indirect  transmission  of,  92. 

infectiousness  of,   in  children,    122. 

nasal,   109. 

ocular,   117. 

of  Skene's  glands,  132,   135 

opsonic  index  in,   104. 
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Ctonorrbon,  prevalence  of,  93. 

prevention  of,  98. 

rectal,   108. 

8(K*ial  a»pt»ct8  of,  92. 

social  importance  of,  97. 

social  remedies  for,  98. 

sterility  resulting  from,  96. 

systemic,   107. 

vaccine  treatment  of,  105. 

transmission  of,  92. 

urethral.     See  Gonorrheal  Urethritis. 
Gonorrheal  abscess,   115. 
G<morrheal  adenitis,   115. 
Gonorrheal  arthritis,   111. 
Gonorrheal  balano]M)sthitis.  106. 
(Gonorrheal  bartholinitis,   132. 
Gonorrheal  bursitis,   115. 
Gonorrheal  caruncles,  130. 
Gonorrheal  cavernitis,   105. 
Gonorrheal  cervicitis,  130. 

in  children,  124. 
Gonorrheal  conjunctivitis,  117. 

systemic,   120. 
Gonorrheal  cystitis,  dia^osis  of,  189. 

in  female,  130. 

in  male,  107. 

symptoms  of,   101. 
Gonorrheal  dacro-adonitis,  120. 
Gonorrheal  dermatitis,  110. 
Gonorrheal  endocarditis,   115. 
Gonorrheal  epididymitis,  012. 

operation  for,  938. 

serum  treatment  of,   100. 

vaccine   treatment  of,    105. 
Gonorrheal  erythema,   110. 
Gonorrheal  iritis,  120. 
(lonorrheal  lymphadenitis,  105. 
Gonorrheal  lymphangitis,  105. 
Gonorrheal  myositis,  115. 
G(morrheal  neuroses,   110. 
(Jonorrheal  optic  neuritis,   120. 
Gonorrheal  osteo-arthritis,   112. 
Gonorrheal  perichondritis,  115. 
CJonorrheal     p<'ritonitis     in     tlie     male, 

107. 
(Jonorrheal  periurethral  abscess,  104. 
Gonorrheal  periurethritis,  104. 
Gonorrheal  phlebitis,    105. 
Gonorrheal  prostatitis,  acuUs  105. 

l)acteriolog\'  of,   157. 

diagnosis  of,   188. 

pathologj'   of,   154. 

symptoms  of  acute,  105. 
of  chronic,   109. 

treatment  of  acute,  230. 
of  chronic,  235. 
Gonorrheal  pruritis,    110. 
Gonorrheal   pus.  cytologj-  of,   149. 
Gonorrheal  retinitis,  120. 


Gonorrheal  seminal  vesiculitis,  diagnosis 
of,  188. 
symptoms  <»f  acute,   106. 

of  chnmic,  172. 
treatment  of  acute,  231. 
of  chronic,  235. 
Gonorrheal  skin  lesions,  110. 
Gonorrheal  spongeitis,  105. 
Gonorrheal  tenosynovitis,  115. 
Gonorrheal  thrombophlebitis,  165. 
Gonorrheal  urethral  stricture.     See  Ure- 
thral Stricture,  Organic. 
Gonorrheal  urethritis  in  female,  133. 
in  male,  148. 
acute,  150. 

diagnosis  of,  183. 
pathology  of,   150. 
symptoms  of,  158. 
treatment  of,  208. 
local,  217. 
alkalies  for,  210. 
atypical  acute,  102. 
bacteria  of,   150. 

chronic,  anterior,  diagnosis  of,  188. 
pathology  of,  151. 
syukptoms  of,  109. 
treatment  of,  234. 
cause  of,   108. 
clinical  varieties  of,  173. 
diagnosis  of  distribution  of,  187. 

of  infectiousness  of,  184. 
examination  for,   188. 
hygiene  of,  233. 
intractable,   173. 
irritable,   173. 
mild,   173. 
neurotic,   174. 

posterior,  diagnosis  of,  188. 
patliologj'  of,   152. 
symptoms  of,   109. 
treatment  of,  235. 
relapsing,   173. 
sexual   hygiene  of,  234. 
treatment  of,  232. 
by  dibitation,  235. 
by  injections,  234. 
I)y   irrigations,  234. 
by  massage,  235. 
urethroscopic,  240. 
urethroscopic  appearance  of,  193. 
varieties  of,   108. 
complicati<ms  of,  103. 
course  of,    159. 
diagnosis  of,    183. 

of  distribution  of,  187. 
of  gonococcus   in,   184. 
uretliroscopic,   191. 
etiob»gy   of,    148. 
incubation  of,  159. 
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Cronorrheal  urethritis,  infectiousness  of, 
148,    184. 
instructions  to  patients  having,  215. 
internal  medication  for,  210. 
mild,  acute,   163. 

chronic,  173. 
Oberlander's  classification  of,  151. 
onset  of,  159. 
pathology  of,   149. 
pathoh>gy  of  acute  anterior,  150. 
patlkoh)gy  of  chronic  anterior,  151. 
pathology  of,   152. 
posterior,  frtjquency  of,  100. 
prolonged,  acute,  163. 

chronic,  173. 
prophylaxis  of,  217. 
reinfections  of,  164. 
serum  treatment  of,  105. 
severe,  acute,  163. 
symptoms  of  acute,  159. 

of  chronic,   169. 
treatment  of,  195. 
abortive,  219. 
drugs  employed  in,  195. 
expectant,  226. 
general,  208. 
local,  217. 

methmls  employed  in,  195. 
preventive,  217. 
repressive,  220. 
solutions  employed  in,  202. 
systemic,  208. 
terminal,  226. 
vaccine,   105. 
treatment  of  acute,  208. 
treatment  of  acute  posterior,  227. 
treatment  of  chronic,  232. 
treatment  of  complications  of,  227. 
Gonorrheal  urticaria,   110. 
(Gonorrheal  vaginitis,   139. 
Ocmorrheal  vulvitis,   141. 
Gcmorrheal  vulvo-vaginitis,  122. 
Gonosan,  213. 
Gout  of  penis,  688. 
Gram   reacti«m,   100. 
(Jravel,  406. 

(iray  oil   injeeti<m.  765. 
(J ray  powder,  7(»2. 
(jubernacuhim  testis,  607. 
Guninia,  738. 

dilFerentiation  of,  from  chancre,  chan- 
croid, herpes,  and  scabies,  719. 
of  bone,  801. 
of  penis,  695. 
of  t<mgue,  793. 

differentiated  from  epithelioma,  793. 
of   vas   deferens,   655. 
pathology'  of,  738. 
subcutaneous,  791. 


Gunshot  wounds  of  bladder,  573. 

of  kidney,  570. 
Guyon   instillator,   198. 
Guyon  obturator,  25. 

Habenula,  607. 
Hagner's  operation,  938. 
Ham  color  of  syphilids,  779. 
Hands,  asepsis  of,  28. 
Harrington's  operation,  873. 
Harris  separator,  62. 
Helmitol,  347. 
Hematocele,  647. 

of  cord,  644. 

of  scrotum,  599. 
Hematochyluria,  601. 
Hematoma  of  scrotum,  599. 
Hematuria,  differential  diagnosis  of,  554. 

from  aneurysm  of  renal  artery,  571. 

from  bladder  stone,  438. 

from  bladder  tuberculosis,  468. 

from  bladder  tumor,  551. 

from  gonorrheal  urethritis,  163. 

from  polycystic  kidney,  535. 

from  prostatic  carcinoma,  560. 

from  prostatic  hypertrophy,  316. 

from  renal  calculus,  419. 

from  renal  neoplasm,  541. 

from  renal  rupture,  566. 

from  renal  stone,  419. 

from  renal  tuberculosis,  457. 

from  ruptured  bladder,  575. 

from  urethral  stricture,  258. 

idiopathic,  529. 

surgical  treatment  of  renal,  843. 

treatment  of  prostatic,    316. 
of  vesical,  556. 
Hemorrhoids     from     urethral     stricture^ 

259. 
Hereditary  syphilis,  729,   805. 

dystrophies  of,  815. 

keratitis  of,  818. 

late,  816. 

of  b<mes,  812. 

of  liver,  813. 

of  nervous  system,   814. 

of  nose,  808. 

of  skin,  809. 

of  spleen,  813. 

of  testicle,  813. 

of  third  generation,   730. 

rachitis  and,  814. 

stigmata  of,  816. 

treatment  of,  819. 

tuberculosis  and,  814. 
Hermaphroditism,  680. 
Hernia,  differentiation   of,   from   congen- 
ital hydrocele,  643. 
from  hydrocele,  641. 
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Hernia  from  urethral  stricture,  259. 

of  bladder,  518. 

with  retained  testicle,  610. 
Herpes  progenitalis,  683. 

differentiation  of,  from  chancre,  chan- 
croid, scabies,  and  gumma,  710. 
Herpetic  urethritis,  177. 
Hetralin,  347. 
Hexamethylenamin,  343. 

for  gonorrhea,  210. 

for  renal  infection,  392. 

use  of,  before  operation,  822. 
Heyden's  syringe,  26. 
Horn  of  penis,  695. 
Horseshoe  kidney,  584. 
Hot  Springs  of  Arkansas,  752. 
Hunterian  chancre,  715. 
Hutchinson's  teeth,  818. 
Hutchinson's  triad,  817. 
Hydatid  of  Morgagni,  606. 
Hydrate  of  potassium,  211. 
Hydrocele,  637. 

abdominal,  643. 

bilocular,  643. 

chylous,  601. 

congenital,  642. 

idiopathic,  638. 

infantile,  643. 

inguinal,  644. 

multilocular,  639. 

of  spermatic  cord,  643. 

operations  for,  935. 

symptomatic,  637. 

syphilitic,  631. 

tubercular,  482. 
Hydronephrosis,  505. 

calculous,  415. 

symptoms  of,  422. 

fixed,  510. 

from   nephroptosis,   495. 

intermittent,  510. 

nephrostomy  for,  843. 

traumatic,  399. 
Hygiene  of  gonorrhea,  208. 

of  prostatism,  308. 

of  syphilis,  752. 
Hypernephroma,  539. 
Hypertrophy  of  bladder,  354. 

of  kidney.     See  Renal  Hypertrophy. 

of  prostate.  See  Prostatic  Hypertrophy. 

of  testicle,  626. 
Hypogastric  fistula,  operation  for,  917. 
Hypospadias,   591. 

operation  for,  923. 
Hysteria,    differentiated    from    calculous 
anuria,  431. 

Idiopathic  hydrocele,  638. 
Idiopathic  renal  hematuria,  529. 


Immunity   to  gonorrhea,   106. 

to  syphilis,  736. 
Impassable  urethral  stricture,  diagnosis 
of,  264. 

treatment  of,  274. 
Imperative  urination  from  prostatic  hy- 
pertrophy, 296. 
Impotence,  661. 

after  prostatectomy,  894. 

false,  663. 

nervous,  665. 

symptomatic,  663. 

true,  662. 
Incontinence  of  urine.    See  Enuresis. 

after  prostatectomy,  894. 
Incurvation  of  penis,  680. 
Indications  for  cystoscopy,  55. 

for  ureter  catheterism,  362. 

for  urinary  separation,  64. 
Indigo  carmin  test,  81. 
Indirect  transmission  of  gonorrhea,  92. 

of  syphilis,  725. 
Indirect  vision   cystoscope.     See   Cysto- 

scope. 
Induration  of  chancre,  715. 
Indwelling  catheter,  824. 
Infantile  hydrocele,  643. 
Infantile  syphilis,  807. 
Infarcts  of  the  kidney,  multiple  septic, 

388. 
Infection  from  catheterism,  337. 
Infiltration  of  urine.     See  Urinary  In- 
filtration. 
Inflamed  chancre,  717. 
Inflamed  chancroid,  706. 
Inflamed  urethra,  asepsis  of,  29. 
Inflammations  of  scrotum,  599. 

of   upper    urinary    tract,    etiology   of, 
328. 
treatment  of,  338. 
Inflammatory  phimosis,  691. 
Inguinal  adenitis  of  chancre,  718. 

of  chancroid,  708. 

of  gonorrhea,   165. 
Inguinal  hydrocele,  644. 
Inguinal  retention  of  testicle,  609. 
Initial  lesion  of  syphilis,  713.     See  also 

Chancre. 
Injection  of  anterior  urethra,  195. 

of  hydrocele,  936. 
Injections,  for  chronic  gonorrhea,  234. 

insoluble  mercurial,   765. 

intramuscular,  for  treatment  of  syph- 
ilis, 756. 
mercurial,  704. 

intravenous,  mercurial,  770. 
Instillations  for  acute  cystitis,  230. 

for  tuberculosis,  471. 

for  urethritis,  198. 
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InHtillations  for  viilvo-vaginitis,   125. 

urethral.   198. 
Instillators,  26. 

Instrumentation,  urethral,  asepsis  of,  27. 
Instruments,  urethral,   19. 
Insufficiency,   renal.     See   Renal   Insufli- 

ciency. 
Insufflation  of  colon,  5. 
Intermittent  hydronephrosis,  610. 
Internal  administration  of  mercury,  701. 
Internal  secretion  of  testicle,  606. 
Internal  urethrotomy,  887. 
Internal  urinary  tract,  30. 
Interstitial  cystitis,  357. 

treatment  of,  304. 
Intertrigo  of  scrotum,  696. 
Intestino-vesical   fistula,  619. 
Intramuscular  injection  of  mercury,  764. 
Intraperitoneal  cystotomy,  873. 
Intravenous  injection,  mercurial,  770. 
Intravesical  ureteral  cyst,  680. 
Introduction  of  catheter,  43. 

of  cystoscope,  48,  55. 

of  sound,  44. 

of  stone  searcher,  48. 
Inunction,  mercurial,  708. 

routine  treatment  by,  757. 
Inversion  of  testicle,  009. 
lodid  of  potassium,   772. 

effect  of,  in  syphilis,  753. 

substitutes   for,  775. 
lodipin,  775. 
lodism,  772. 
Iritis,  gonorrheal,   120. 

syphilitic.   798. 
Irrigating  cystoscope,  50. 
Irrigation,   apparatus   for   anterior   ure- 
thral, 26. 

of  bladder  and  urethra,  235. 

of   renal   pelvis,   392. 

of  urethra,   190. 

rectal,   239. 
Irritable  stricture  of  urethra,  treatment 

of,  270. 
Irritable  testicle,  029. 
Itching    absent    from    syphilitic    lesions, 
779. 

Janet  sound,  23. 
Janet  syringe,   20. 
Joints,  syphilia  of,  801. 

Kava-kava,  215. 
Kelly   ovHtoseopp.  50. 
Keratitis  of  hereditary  syphilis,  818. 
Keyes  instillator,   20,    198. 
Keyes  lithotrite,  907. 
Kidney,   abnormalities  of,  583. 
adenoma  of,  540. 


Kidney,  anat4)my  of,  828. 
angioma  of.  638. 
atrophy  of,  585. 
carcinoma  of,  640. 
chondroma  of,  638. 
contusion  of,  604. 
cystic  degeneration  of,  634. 
cysts  of,  637. 
decapsulation  of,  842. 
differential    diagnosis    of    diseases   of, 
and  those  of  gall-bladder,  4. 
and  those  of  liver,  6. 
and  those  of  spleen,   6. 
echinococcus  cysts  of,  637. 
effect  of  prostatic   hypertrophy   upon, 
294. 
of  retention  upon,   336. 
embryonal  adenosarcoma  of,  540. 
fibroma  of,  538. 
fused,  584., 
horseshoe,  584. 
hypernephroma  of,  539. 
inflammation   of.      See    Renal    lnfl.%in- 

mation. 
lipoma  of,  539. 
lobulation  of,  583. 
lymphadenoma  of,  538. 
lymphangioma  of,  538. 
misplaced,  586. 
movable,  488. 

multiple  septic  infarcts  of,  388. 
myxoma  of,  538. 
neoplasms  of,  537. 
operations   upon,   828. 
osteoma   of,  538. 
palpation  of,  3. 
pelvis  of,  832. 
position  of,  830. 
relations  of,  831. 

to  colon,  5. 
rupture  of,  564. 
sarcoma  of,  540. 
single,   584. 

stone  of.     See  Renal  Calculus, 
supernumerary,  585. 
tuberculosis   of.      Sec    Renal    Tubercu- 
losis, 
unsymmetrical,  584. 
wounds  of,  509. 
Kinks  of  ureter,  operations  for,  853. 
Kollmann  dilator,  22. 
Koranvi's   theory   of   urinary   crvoscnpv 
79.  .         -  . 

Larynx,  syphilis  of,  795. 
Late   hereditary  syphilis,   816. 
Latent  gonorrhea,  131. 
Leiomyoma  of  bladder,   545. 
Length  of  urethra,  39. 
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Leprosy  of  penis,  683. 
Leukoplakia  of  bladder,  353,  551. 

of  mouth,  786. 
Ligament,  triangular,  34. 
Ligature  of  renal  pedicle,  851. 

of  varicocele,  932. 
Light  test  of  hydrocele,  641. 
Lipiodol,  775. 
Lipoma  of  kidney,  539. 

of  penis,  695. 

of  scrotum,  602. 

of  tunica  vaginalis,  632. 

of  vas  deferens,  655. 
lAquor  potassce,  211. 
Litholapaxy,  906. 

indications  for,  442. 

results  of,  443. 
Lithotomy,  indications  for,  442. 

results  of,  442. 

suprapubic,  872. 
Lithotrites,  907. 
Littr^'s  glands,  35. 
Liver,  syphilis  of,  803. 

hereditary,  813.  . 

Lobulation  of  kidney,  583. 
Local  anesthesia  for  perineal  section,  881. 

for  scrotal  operations,  930. 
Local  urinary  antiseptics,  341. 
Lubrication  of  urethral  instruments,  30, 

43. 
Lumbar  incisions,  835. 
Lumbar  nephrectomy,  847. 
Lumbo-abdominal  palpation,  3. 
Lung,  syphilis  of,  802. 
Lupus  of  penis,  683. 
Luxation.     See  Dislocation. 
Luys  cystoscope,  50. 
Luys  separator,  62. 
Lymph  scrotum,  600. 
Ljrmph  varix,  600. 
Lymphadenitis,  gonorrheal,  165. 
Lymphadenoma  of  kidney,  538. 

of  spermatic  cord,  601. 
Lymphangioma  of  kidney,  538. 
Lymphangitis,  gonorrheal,  165. 

of  chancre,  716. 

of  chancroid,  708. 

of  penis,  687. 
Lymphatics  of  kidney,  829. 

of  penis,  dilatation  of,  688. 

of  scrotum,  595. 

of  testicle,  606. 

Macular  syphilids,  781. 
Malformations.     See  Abnormalities. 
Malignant  neoplasms  of  kidney,  538. 
Marriage  of  the  female  gonorrheic,  147. 

of  the  male  gonorrheic,   184. 

of  the  syphilitic,  727. 


Martin's  operation,  939. 
Massage  of  prostate,  238. 

of  seminal  vesicles,  238. 
Masturbation,  668. 
Maydl's  operation,  862. 
McGiirs  prostatectomy,  877. 
Meatoscopy,  ureteric,  379,  462. 
Meatotomy,  248,  922. 
Meatus  urinarius,  34. 

stricture  of,  248. 

swollen,  in  acute  gonorrhea,  160. 
Median  perineal  prostatectomy,  890. 
Median  perineal  section,  879. 
Membranous  urethra,  36. 

anatomy  of,  36. 

palpation  of,  7. 

stricture  of,  251. 
Mercurial  pill,  762. 
Mercurial  stomatitis  differentiated  from 

syphilitic,  787. 
Mercury,  administration  of,  761. 

effect  of,  in  syphilis,  754. 

salivation  by,  759. 

toxicology  of,  759. 
Methylene  blue,  348. 
Micrococcus    catarrhalis,    simulation    of 

gonococcus  by,   102. 
Micturition.     See  Urination. 
Middle  lobe  of  prostate,  281,  290. 
Misplaced  kidney,  585. 
Mixed   sore,   706,  716. 
Mixed  treatment,  777. 
Mobility  of  urethra,  42. 
Monkeys,  syphilis  in,  735. 
Monorchism,  608. 
Mortality  from  syphilis,  747. 
Movable  kidney,  488. 
Mucous  membrane  of  prostatic  urethra, 
37. 

of  urethra,  35. 
Mucous  membranes,  syphilis  of,  785. 
Multilocular  hydrocele,  639. 

of  the  cord,  644. 
Multiple  chancre,  714. 
Multiple  septic  infarcts  of  kidney,  388. 
Mumps,  orchitis  of,  623. 
Muscle,  cut-off,  36. 
Muscles  of  anterior  urethra,  35. 
Muscles,  syphilis  of,  801. 
Myoma  of  bladder,  550. 

of  testicle,  632. 
Myositis,  gonorrheal,   115. 

syphilitic,  801. 
Myxolipoma  of  vas  deferens,  655. 
Myxoma  of  kidney,  538. 

Napvus  of  bladder,  545. 

Nasal  gonorrhea.   100. 

Nasal  septum,  syphilis  of,  794. 


962 


INDEX 


Neoplasms,  nephrectomy  for,  848. 

of  bladder,  545. 

of  kidney,  537. 

of  penis,  G95. 

of  scrotum,  602. 

of  testicle,  632. 

differentiated      from      tuberculosis, 
syphilis,  and  epididymitis,  635. 

of  ureter,  502. 

of  urethra,  502. 

of  vas  deferens,  655. 
Nephralgia  from  chronic  prostatitis,  171. 

in  renal  infections,  370. 
Nephrectomy,  847. 

accidents  of,  848. 

for  tuberculosis,  indications  for,  464. 

other  kidney  in,  91. 

partial,  851. 

preliminary  estimation  of  renal  func- 
tion in,  91. 

subcapsular,  850. 

transperitoneal,  851. 
Nephritis,  catarrhal,  pathology  of,  367. 

focal  suppurative,  369. 

mercurial,  760. 

nephrostomy  for,  843. 

suppurative,  368. 
Nephropexy,  843. 

results  of,  496. 
Nephroptosis,  488. 

differentiated  from  enlarged  gall-blad- 
der, 495. 
Nephrostomy,  843. 

preliminary  to  cystectomy,  846. 
Nephrotomy,  838. 

complications  of,  841. 

exploratory,   for   stone,   430. 

for     hydronephrosis,     indications    for,  , 
612. 
Nervous  impotence,  665. ' 
Nervous  symptoms  of  nephroptosis,  493. 
Nervous  system,   hereditary   syphilis  of, 

814. 
Neuralgia  of  penis,  688. 

of  testicle,  629. 
Neurasthenia,  sexual,  666. 
Neurosis,  gonorrheal,   110. 

of  female  bladder,  625. 

post-gonorrheal  treatment  of,  241. 
Nitrate  of  silver.     See  Silver  Nitrate. 
Nitze    cystoscope.    50. 
Nocturnal  pollution,  673. 
Noguchi   teit,   736. 
Nongonorrheal  urethritis,  175,  177,  179. 

in  female,  134. 
Nongonorrheal  vulviCis,  141. 
Normal  urethra,  antisepsis  of,  28. 
Normal  urinary   output,  69. 
Normal  urine,  GO,  90. 


Nose,  hereditary  syphilis  of,  808. 
Novargan    for   gonorrheal    urethritis   in 

*    male,  203. 
Nove-Josserand*s  operation,  925. 
Nozzles,  Chetwood's,  27. 

urethra],  26. 
Nucleus  of  stone,  406. 

Oblique  lumbar  incisions,  835. 
Obturator  for  catheters,  25. 
Ocular  gonorrhea,   117. 
Ocular  syphilis,  798. 
Ointment,  mercurial,  768. 

urethral,  207. 
Oliguria.     See  Anuria. 
Olivary  bougies,  22. 
Olivary  catheters,  25. 
Onset  of  syphilis,  740. 
Onychia,  syphilitic,  811. 
Operating  cystoscope,  50. 
Operations,  after-treatment  of,  822,  823. 

choice  of  anesthetic  for,  822. 

for  cryptorchidism,  941. 

for  epispadias,  927. 

for  exstrophy  of  bladder,  927. 

for  hydrocele,  935. 

for  hypogastric  fistula,  917. 

for  hypospadias,  923. 

for  penile  fistula,  919. 

for  perineal  fistula,  919. 

for  renal  fistula,  916. 

for  rupture  of  urethra,  922. 

for  spermatocele,  938. 

for  urethroperineal  fistula,  919. 

for  urethro-rectal  fistula,  918. 

for  urinary  fistula,  916. 

for  varicocele,  932. 

for  vesical  intestinal  fistula,  918. 

for  vesico-uterine  fistula,  918. 

for  vesico-vaginal  fistula,  918. 

perineal,  879. 

preparation  for,  821. 

suprapubic,  868. 

upon  kidney,  828. 

accidents  during,  836. 
incisions  for,  835. 
position  of  patient  for,  833. 
transperitoneal,  838. 

upon  penis,  943. 

upon  scrotum,  930. 

upon  seminal  vesicles,  904. 

upon  testicles,  930. 

upon  ureter,  852. 

upon  urethra,  879,  918,  922. 

urological,  principles  governing,  821. 
Operative   treatment  of   chronic    prosta- 
titis, 240. 

of  hypertrophied  prostate,   318,  321. 
Operative  wounds  of  ureter,  671. 
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Opiates  in  treatment  of  prostatic  hyper- 
trophy, 309. 
Opsonic  index  in  gonorrhea,  104. 
Optic  neuritis,  gonorrheal,  120. 

syphilitic,  799. 
Orchidectomy,  940. 
Orchitis,  622. 

of  mumps,  623. 
Organic  silver  salts,  202. 

for    acute    gonorrheal    urethritis    in 
male,  221. 
Organic  urethral  stricture,  250. 
Osteoarthritis,  gonorrheal,  112. 
Osteochondroma  of  scrotum,  602. 
Osteoma  of  corpora  cavernosa,  698. 

of  kidney,  538. 

of  penis,  698. 

of  testicle,  632. 
Osteoperiostitis,  syphilitic,  801. 
Otis  cystoscope,  50. 
Otis's     theory     of     urethral     stricture, 

271. 
Overflow    from    prostatic    hypertrophy, 

296. 
Oxalate  calculus,  408. 
Oxycyanid  of  mercury,  205. 

Painlessness  of  syphilitic  lesions,  779. 
Palate,  syphilis  of,  793. 
Palliative  treatment  of  prostatic  hyper- 
trophy, 308. 
Palpation,  lumbo-abdominal,  3. 

of  bladder,  6. 

of  Cowper's  glands,  7. 

of  kidneys,  3. 

of  membranous  urethra,  7. 

of  penis,  9. 

of  prostate,  7. 

of  seminal  vesicles,  7. 

of  testicle,  9. 

of  ureter,  5. 

of  urethra,  9. 

of  vas  deferens,  9. 
Pampiniform  plexus,  650. 
Papilloma  of  bladder,  546. 

of  penis,  695. 

of  ureter,  502. 

of  urethra,  562. 
Papillomatous  urethritis,  176. 
Papular  chancre,  716. 
Papular  syphilid,  782. 

of  mucous  membrane,  786. 
Papule,  syphilitic,  782. 
Paralysis,  of  bladder,  518. 

differentiated  from  prostatic  hyper- 
trophy, 306. 

syphilitic,  797. 
Paranephritic  cysts,  533. 
Paraphimosis,  692. 


Parasyphilids,  724,  743. 
Paraurethral  ducts,  treatment  of,  241. 
Parenchymatous      keratitis,      syphilitic, 

818. 
Parenchymatous  prostatitis,  154. 
Paronychia,  syphilitic,  811. 
Partial  cystectomy,  874. 

indications  for  and  results  of,  557. 
Pathologic  variations  in  renal  function, 

70. 
Pediculi  pubis,  598. 
Pelvic  lavage  for  renal  infection,  392. 
Pelvis  of  kidney,  833. 
Pemphigus,  syphilitic,  810. 
Penile  fistula,  operations  for,  919. 
Penile  hypospadias,  591. 
Penis,  abnormalities  of,  678. 

absence  of,  679. 

amputation  of,  945. 

anatomy  of,  676. 

cellulitis  of,  687. 

chancre  of,  713. 

chancroid  of,  703. 

contusions  of,  681. 

dilated  lymphatics  of,  688. 

dislocation  of,  682. 

double,  679. 

edema  of,  688. 

erysipelas  of,  687. 

fracture  of,  682. 

gangrene  of,  689. 

gout  of,  688. 

herpes  of,  683. 

gumma  of,  695. 

incurvation  of,  680. 

inflammation  of,  687. 

leprosy  of,  683. 

lichen  planus  of,  685. 

lupus  of,  683. 

lymphangitis  of,  687. 

neoplasms  of,  695. 

neuralgia  of,  688. 

operations  upon,  943. 

palpation  of,  9. 

relapsing  chancre  of,  695. 

torsion  of,  679. 

scabies  of,  683. 

tuberculosis  of,  689. 

wound  of,  681. 
Penitis,  687. 

Perichondritis,  gonorrheal,  115. 
Pericystitis,  pathology  of,  354. 

treatment  of,  364. 
Perineal  fistula,  operations  for,  919. 
Perineal  hypospadias,  691. 
Perineal    prostatectomy,    extra-urethral, 
898. 

median,  890. 

mortality  of,  321. 
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Perineal  Hection,  879. 

bilateral,  898. 

for  periurethral  abscess,  885. 

for  prostatic  abscess,  885. 

for  stricture,  880. 

for  urinary   infiltration,  885. 

transverse,  898. 

without  a  guide,  889. 
Perinephritic  abscess,   400. 
Perinephritic  extravasation,  399. 
Perinephritic  fat,  830. 
Perinephritis,  400. 
Periostitis,  syphilitic,  801. 
Periprostatitis,  H)5. 

in  hypertrophied  prostate,  299. 
Peritoneum,    injury    to,    in    cystotomy, 
8«9. 
in  nephrotomy.  837. 
in  vesiculotomy.  905. 
Peritonitis,  gonorrheal,  in  male,  167. 
Periurethral  abscess,  complicating  stric- 
ture, 2(J0. 
treatment  of,  277. 

gonorrheal,   164. 

perineal   secti«>n  for,  886. 
Periurethritis,  from  stricture,  262 
treatment  of,  277. 

gonorrheal,   164. 

treatment  of,  227. 
Permanganate    of    potassium.      See    Po- 
tassium. 
Permanganate  (»f  silver,  204. 
Petors's  oixTatioii,  t)S3. 
Phagedenic  chanere.   717. 
Phagedenic  cliaiUToid,   707. 

treatment   of,    712. 
Phagedenic  sypliilid.   790. 
Phagedenic  ulcer   of   pahite,    793. 
Phimosis.   ()!)(>. 

inHainniatory,  (iOl. 

results  of,   (){>!. 
Plilorid/iu  glycosuria,   80. 
Phh>rid/.in   t<-st,  SO. 
lMio>i>liate>   in  urine,  tc-t   for,   14. 
Phosphatic  calculus.  4()H. 
Pholttgraphic  cystoscope,  5<>. 
Physical   exauiination,    1. 
Physiologic  va^iatio^^^  in  renal  function, 

Physinl.»^ry   of  Idadder.   514. 

of  kidnry.   <)'.». 

of   p^o^^tat^'.   -JS-J. 

of   "-rniinal    M'sii-Ir.   (>r)7. 

of   tr^tiil.".    tiiMi. 

of  ur.'t.r.   r.«M). 

of  ur.-tliia.    \'2. 

of  uriuatiou.   .')!  4. 
PignirntaiN    -^vpiiilid,    7S5. 
Piliuiiction,   414,  551. 


Pityriasis  of  scrotum.  696. 

Placenta,  syphilis  of,  806. 

Pleura,  injury   to,   in   nephrotoiny,  837. 

Pneumaturia,  619. 

Pncumococcus,  329. 

Pneumonia,  syphilitic,  802. 

Pollakiuria,  295. 

Pollution,  673. 

diurnal,  674. 

nocturnal,  673. 
Polycystic  kidney,  534. 
Polymorphism  of  syphilids,  778. 
Polyorchism,  608. 
Polyp,  urethral,  562. 
Polyuria,  experimental,  75,  84. 

reflex,  74. 
Position  of  kidneys,  832. 
Posterior  urethra.  36. 

catheter  irrigation  of,   197. 

forced  irrigation  of,   196. 

instillation  of,  198. 
Posterior    urethritis.       See     Gonorrheal 

Urethritis. 
Postgonorrheal    neuroses,    treatment    (»f, 

241. 
Posthioplasty,  690. 
Post  prostatectomy  enuresis,  517. 
Potassium  iodid,  774. 
Potassium  ]H'rmanganate.  225. 

for  cystitis.  342. 

for  gonorrheal  uretliritis  in  male.  204. 
Pregnancy,  effect  of.  up<m  blathler.  522. 
Preparation   for  catheterism,   43. 

for  cystoscopy,  52, 

for  operation,  821. 
Prepuce.   G78. 

abnormalities  of,  68,  690. 
Preputial  calculus,  448. 
Prevalence  of  gonorrhea.  93. 
Prevention    of   gonorrhea.      See    Prophy- 
laxis. 
Priapism,  675. 

Primary  incubation,  duration  of.  741. 
Primary  lesion.  723. 
Prinuiry  urinary  calculi,  4<H». 
Prismatic  cystoseo|»es,   49. 
Processus   funiculo-vaginalis,   607. 
Prolapse    of    vesical    nnuM»us    niembrani', 

586. 
Prophylaxis,  of  g<morrhea,  96. 
in  women,   146. 

of  gtmorrheal  urethritis   in   mab*.   217. 

of  g(niorrh('al  vulvo-vaginiti**.    12t». 

of  stone,  410. 

of  sypliilis,  736. 
Prostate,  anatomy  of,  280. 

atrophy  of,  589. 

carcinoma  of.  559. 

dimensions  of,  280. 
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Prostate,  functions  of,  282. 

inflammation  of.     See  Prostatitis. 

hypertrophy  of.    See  Prostatic  Hyper- 
trophy. 

lobes  of,  280. 

massage  of,  238. 

palpation  of,  7. 

physiology  of,  282. 

sarcoma  of,  559. 

secretions  of,  283. 

tuberculosis  of,  474. 
Prostatectomy,  enuresis  after,  517. 

extraurethral  perineal,  898. 

for  neoplasm,  902. 

functional  results  of,  322. 

median  perineal,  890. 

mortality  of,  321. 

suprapubic,  877. 
Prostatic  abscess,  afebrile,   166. 

complicating  hypertrophy,  299. 

pathology  of,   154. 

perineal  section  for,  885. 

symptoms  of,  165. 

treatment  of,  230. 
Prostatic  bar,  281. 
Prostatic  calculus,  448. 

differentiation  of.   from  prostatic  hy- 
pertrophy, 306. 
Prostatic  catheters,  25. 
Prostatic    false    passage,    treatment    of, 

315. 
Prostatic     hemorrhage,     treatment     of, 

316. 
Prostatic  hygiene.  308. 
Prostatic  hypertrophy,  283. 

a  cause  of  retention,  293. 

castration  for,  321. 

catheter  ism  of,  301. 

Chetwood's  operation  for,  322. 

complications  of,  298. 

course  of,  296. 

cystoscopy  for,  302. 

cystotomy  for,  320. 

diagnosis  of,  300. 

differentiation    of,    from    paralysis    of 
bladder,  306. 
from  prostatic  calculus,  306. 
from  prostatic  neoplasm,  304. 
from  stricture   at   neck   of   bladder, 
305. 

effect  of,  upon  bladder,  294. 
upon  kidneys,  294. 

etiology  of,  283. 

examination  of,  300. 

frequency  of,  283. 

nature  of,  284. 

of  middle  lobe,  290. 

palliative  operations  for,  320. 

pathogenesis  of,  284. 


Prostatic  hypertrophy,  pathology  of,  286. 
prognosis  of,  306. 
rectal  examination  of,  300. 
symptoms  of,  294. 
treatment  of,  local,  309. 

operative.     See  Prostatectomy, 
palliative,  308. 
objections  to,  316. 
treatment  of  complications  of,  314. 
vasotomy  for,  321. 
Prostatic  neoplasm,  559. 

differentiation   of,  from  prostatic   hy- 
pertrophy, 304. 
operations  for,  902. 
Prostatic  retention,  treatment  of,  309. 
Prostatic  secretions,   pathologic   changes 

in,  155. 
Prostatic  urethra,  37. 
Prostatitis,    acute.      See    Prostatic    Ab- 
scess, 
chronic,  bacteriology  of,  157. 
diagnosis  of,   188. 
etiology  of,  170. 
symptoms  of,   169. 
treatment  of.  235. 
operative,  240. 
complicating    stricture,    treatment    of, 

276. 
differentiation    of,    from    stricture    of 

bladder  neck,  326. 
frequency  of,  in  gonorrhea,  161. 
from  urethral  stricture,  259. 
in  prostatic  hypertrophy,  299. 
massage  for,  200. 
rectal  irrigation  for,  200. 
Prostatism  without  hypertrophy,  326. 
Prostatorrhea,   181. 

treatment  of,  242. 
Protargol  for  acute  gonorrheal  urethritis 
in  male,  203,  221. 
for  acute    urethral    gonorrhea    in    the 

female,   134. 
for  cystitis,  342. 
for  vaginitis,  acute,   140. 
for  vulvitis,   acute,    142. 
for  vulvo- vaginitis,  125. 
Proteus  of  Hauser,  330. 
Proteus  vulgaris,  330. 
Protiodid  of  mercury,  762. 
Proust's  prostatectomy,  898. 
Pruritus  genitalium,  597. 
Pruritus,  gonorrheal,  110. 
Pseudo-adenoniu,  prostatic,  288. 
Pseudo-hermaphroditisni,  679. 
Pseudo-renal  colic,  430. 
Psoriasis    differentiated    from    squamous 

syphilid,   784. 
Pubo-scrotal   retention  of  testicle,  609. 
Puerperal  pyelonephritis,  389. 
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Pulmonary      tuberculosis      complicating 

genital  tuberculosis,  482. 
Puncture  of  bladder,  867. 
Pustular  syphilid,  783. 
Pyelitis.     See  also  Renal  Infections, 
catarrhal,  367. 
suppurative,  367. 
Pyelo-nephritis.     See  also  Renal  Infec- 
tions, 
calculous,  416. 

treatment  of,  434. 
catarrhal,  acute,  380. 

chronic,  381. 
complicating     prostatic     hypertrophy, 

209. 
complicating  stricture,  259. 

treatment  of,  278. 
diagnosis  of,   in  presence  of  cystitis, 

358,  359. 
operative  treatment  of,  393. 
suppurative,  384. 
Pyelotomy,  841. 
Pyelo-ureterotresis,  854. 
Pyogenic  cocci,  330. 

'Pyonephrosis,   367,   368,   386.     See  also 
Renal  Infections, 
from  nephroptosis,  495. 
nephrostomy  for,  844. 
treatment  of,  396. 

Radiography  for  hydronephrosis,  511. 

for  renal  calculus,  425. 

for  renal  tuberculosis,  458. 

for  vesical  calculus,  438. 

in  place  of  cystoscopy,  65. 

substitutes  for,  428. 

with  argyrol  injection,  511. 

with  sty  letted  catheter,  427. 
Raphe,  scrotal,  505. 
Rectal  douche,  230. 
Rectal  gonorrhea,  108. 
Rectal  irrigations,  230. 
Rectal  massage  of  prostate  and  vesicles, 

235. 
Rectal  palpation  of  bladder,  6,  8. 

of  carcinomatous  prostate,  561. 

of  hypcrtropliied  prostate,  300. 

of  prostate,  7. 

of  seminal  vesicles,  7. 

of  ureters,  6. 
Recto-urethral   fistula,  582. 
Uofiex  anuria,   70. 
Hetlex  polyuria,  74. 
lieflex  prostatic  pain,   171. 
Reflex  renal  pain,  371. 
Reflex  vesicular  pain,   172. 
Reinduration  of  chancre,  717. 
Reinfection  of  urethra   with   gonorrhea, 
163. 


Reinfection  with  syphilis,  730. 
Relapsing  chancre  of  penis,  695. 
Relapsing  epididymitis,  616. 

treatment  of,  622. 
Relations  of  colon  to  kidney,  5. 
of  kidney,  731. 
of  ureter,  500. 
Renal  artery,  aneurysm  of,  671. 
Renal  ballottement,  3. 
Renal  calculus,  414. 
diagnosis  of,  423. 
differential,  430. 

from  appendicitis,  431. 
radiography  for,  425. 
symptoms  of,  416. 
treatment  of,  431. 
Renal  colic,  differential  diagnoBis  of,  430. 
from  seminal  vesiculitis,   172. 
pathology  of,  415. 
symptoms  of,  417. 
treatment  of,  431. 
Renal  cysts,  533. 
Renal  fistula,  403. 

operations  for,  916. 
Renal  function,  changes  induced  in,  by 
the  examination,  73. 
effect   of   disease   in   opposite   kidney 

upon,  70. 
estimation  of,  68. 
duration  of,  72. 
preliminaries  to,  73. 
pathologic  variations  of,  70. 
physiologic  changes  in,  69. 
tests  of,  75. 

chromo-cystoscopy,  81. 
cryoscopic,  78. 
densimeteric,  77. 
divergent  views  upon,  88. 
experimental  polyuria,  84. 
in  contemplated  nephrectomy,  91. 
phloridzin,  80. 
qualitative,  76,  77. 
quantitative,  76. 
specific  gravity,  77. 
urea  estimation,  82. 
volumetric,  82. 
toxic  inhibition  of,  70. 
Renal  hematuria  differentiated  from  tu- 
bercle,    stone,     and     tumor    of 
bladder,  554. 
Renal  hypertrophy  from  disease  in  kid- 
ney itself,   71. 
from  disease  of  opposite  kidney,  70. 
Renal  infection,   cystoscopic    picture   of, 
378. 
diagnosis  of,  376. 
etiology  of,  366. 
from  calculus,  416. 
symptoms  of,  423. 
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Renal  infection  in  children,  388. 

in  pregnancy,  389. 

pathology  of,  367. 

prognosis  of,  389. 

prophylaxis  of,  391. 

symptoms  of,  370. 

treatment  of,  391. 

urinary  signs  of,  370,  377. 

varieties  of,  365. 

vesical  symptoms  caused  by,  371. 
Renal  insufficiency,  diagnosis  of,  91. 
Renal  invasion  in  urinary  infection,  333. 
Renal  pedicle,  ligature  of,  851. 
Renal  pelvis,  lavage  of,  392. 
Renal  tuberculosis,  452. 

diagnosis  of,  459. 

pathology  of,  452. 

symptoms  of,  457. 

treatment  of,  462. 
Reno-renal  reflex,  371,  418. 
Requisites  for  cystoscopy,  50. 
Resection  of  scrotum,  935. 

of  urethra,  920. 
Resilient   urethral    stricture,    treatment 

of,  276. 
Resonator,  429. 
Resorcin    after    extirpation    of    bladder 

tumor,  558. 
Retained  catheter,  824. 

for  prostatism,  314. 
Retention  of  testicle,  608. 
Retention  of  urine,  335. 

after  prostatectomy,  895. 

effect  of,  335. 

from  chronic  urethritis,  171. 

from  prostatic  abscess,  166. 

from  prostatic  hypertrophy,  293,  297. 
treatment  of,  309. 

from  stricture  at  bladder  neck,  326. 

from  urethral  stricture,  258,  274. 

from  vesical  calculus,  439. 

not  necessary  to  cause  trabeculation, 
354. 
Retinitis,  gonorrheal,  120. 

syphilitic,  79. 
Retroflexion,  effect  of,  upon  female  blad- 
der, 523. 
Rhabdomyoma  of  bladder,  545. 
Rhinitis,  syphilitic,  808. 
Rickets  and  hereditary  syphilis,  814. 
Roof  of  urethra,  40. 
Routes  of  invasion  in  urinary  infections, 

331. 
Routine  treatment  of  syphilis,  751. 
Rubber  catheters,  24. 
Rupia,  syphilitic,  791. 
Rupture  of  bladder,  574. 

of  kidney,  564. 

of  ureter,  671. 


Rupture  of  urethra,  579. 
operations  for,  922. 
of  vas  deferens,  651. 

Saber  tibia,  817. 

Sacculated  bladder,  354. 

Sajodin,  775. 

Salicylate  injection,  764. 

Salivation,  759. 

Salol,  347. 

Sandalwood  oil,  213. 

Santyl,  213. 

Sarcoma  of  bladder,  550. 

of  kidney,  540. 

of  penis,  698. 

of  prostate,  559. 

of  retained  testicle,  610. 

of  scrotum,  602. 

of  testicle,  633. 

of  tunica  vaginalis,  634. 

of  urethra,  563. 

of  vas  deferens,  655. 
Scabies,    differentiation    of,    from    chan- 
cre,    chancroid,     herpes,     and 
gumma,  719. 

of  penis,  683. 
Scabs,  syphilitic,  779. 
Scales,  of  urethral  instruments,  20. 

syphilitic,  779. 
Scar,  syphilitic,  780. 
Scissors,  Chetwood's,  27. 
Scrotum,  abnormalities  of,  696. 

abscess  of,  599. 

anatomy  of,  595. 

angioma  of,  602. 

calculi  of,  600. 

cellulitis  of,  599. 

contusions  of,  599. 

cutaneous  diseases  of,  596. 

cysts  of,  601. 

diphtherfa  of,  600. 

diseases  of,  595. 

eczema  of,  596. 

eczema  marginatum  of,  596. 

edema  of,  599. 

elephantiasis  of,  600. 

emphysema  of,  600. 

epithelioma  of,  602. 

erysipelas  of,  599. 

fibroma  of,  602. 

fibromyoma  of,  002. 

fistula  of,  600. 

gangrene  of,  599. 

hematocele  of,  599. 

hematoma  of,  599. 

inflammations  of,  599. 

injuries  to,  598. 

intertrigo  of,  590. 

lipoma  of,  602. 
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Scrotum,  lymphatics  of,  595. 

muscles  of,  61)5. 

osteoclumdroma  of,  002. 

pityriasis  of,  506. 

pruritus  of,  697. 

raphe  of,  595. 

resection  of,  936. 

sebaceous  cysts  of,  601. 

septum  of,  595. 
Searcher,  introduction  of,  48. 
Searching  for  stone,  440. 
Second  attack  of  syphilis,  730. 
Secondary  incubation  of  syphilis,  dura- 

of,  741. 
Secondary  lesions  of  syphilis,  723,  741. 
Secondary    syphilid,    characteristics    of, 
780. 

of  mucous  membrane,  785. 
Secondary  urinary  calculi,  408. 
Secretion  of  prostate,  165,  283. 

of  testis,  606. 

of  vesicle,   156. 
Self-abuse,  668. 
Seminal  vesicles,  656. 

abnormalities  of,  668. 

anatomy  of,  656. 

calculi   of,  659. 

carcinoma  of,  660. 

concretions  of,  669. 

cysts  of,  659. 

inHammation  of.     See  Seminal  Vesicu- 
litis. 

massage  of,  238. 

operations  upon,  904. 

palpation  of,  7. 

physiologj'  of,  657. 

tubiTCulosis  of,  475. 

wounds  of,  658. 
Seminal  vesiculitis,  acute,   167. 
treatment  of.  231. 

chronic,  diagnosis  of,   188. 
pathology  of,    155. 
symptoms  of.   172. 
treatment  of,  235. 

complieating     prostatic     hypertrophy, 
2!>9. 

massage  for,  200. 

reetal    irrigations   for,   201. 
S^'iisiliility   of   bhuhhT,   514. 

of   urethra,   42,   48. 
Separation,  urinary.     Sih'  Urinary  Sepa- 
ration. 
Separator  of  Luys.  (>2. 
Septic  infarcts  of  ki<hiey,  388. 
Septicemia,   urinary,  272. 
Hvptuni   scroti.   51)5. 
Serpiginous  syphilitic  ulcer,  789. 
Serum  diagnosis  of   syphilis,  736. 
Serum   reaction  of  gonococcus,   103. 


Serum  treatment  of  gonorrhea,   106. 

of  syphilis,  736. 
Sexual     function,     disturbance     of,     in 

chronic  prostatitis,   172. 
Sexual    hygiene    of    chronic    urethritis, 

234. 
Sexual  neurasthenia,  666. 

treatment  of,  241. 
Shreds  in  urine,  190. 
Silver  catheters,  26. 
Silver  iodid  for  gonorrheal  urethritis  in 

male,  204. 
Silver     nitrate    for     chronic    cervicitis, 
138. 

for     chronic     urethral    gonorrhea     in 
women,  135. 

for  chronic  vaginitis,  141. 

for  cystitis,  341. 

for  gonorrheal  conjunctivitis,   118. 

for    gonorrheal     urethritis     in     male, 
204. 

for  syphilitic  stomatitis,   787. 

for  vulvo-vaginitis,  125. 
Silver  permanganate  for  gonorrheal  ure- 
thritis in  male,  204. 
Silver  salts,  organic,  202. 
Simple  ulcer  of  bladder,  473. 
Single  kidney,  584. 
Sinus  pocularis,  37. 
Skene's  glands,  acute  gonorrhea  of,  132. 

chronic  gonorrhea  of,  135. 
Skin,  syphilis  of,  727,  778. 

hereditary,  809. 
Skin  lesions,  gonorrheal,   110. 

iodic,  763. 
Smegma,  677. 
Smegma  bacillus,  460. 
Snuffles,  syphilitic.  808. 
Social  aspects  of  gonorrhea,  92. 

in  women,   128. 
Social  remedies  for  gonorrhea,  98. 
Sodium   bicarlxmate,  211. 
Soluble  mercurial  injections,   764. 
Solutifms,  as<>psis  of.  32. 
Solvent   treatment  of  calculus,   413. 
Siumenberg's  operation,  928. 
Sounding,  44. 

asepsis  of,  27. 

for   stone,   440. 

gentleness  in,  29. 
Sounds,  antisepsis  of,  30. 

15^ni(pi^,  21. 

curves  of,  21,  41. 

double  taper,  20. 

for   female  uretlira,   136. 

in   treatment  of  stricture,   268. 

Janet,  23. 

tunneled,  23. 

urethral,  20. 
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Spasm,  urethral,  method  of  overcoming, 

43. 
Spasmodic  stricture,  245. 
Spermatic  colic,  659. 
Spermatic  cord,  650. 

hematocele  of,  644. 

hydrocele  of,  643. 

injury  to,  628. 

lymphadenoma  of,  601. 

torsion  of,  627. 
Spermatic  fistula,  659. 
Spermatocele,  645. 

operation  for,  938. 
Spermatorrhea,  180. 

treatment  of,  242. 
Sphincter,  urethral,  38. 
Spirocheta  pallida,  731. 

distribution  of,  733. 

fate  of,  734. 

method  of  staining,  732. 
Spleen,  hereditary  syphilis  of,  813. 
Spleen   and   kidney,  differential  diagno- 
sis of,  5. 
Spongeitis,  gonorrheal,  165. 

treatment  of,  229. 
Spontaneous  fracture  of  calculus,  437. 
Squamous  syphilid,  784. 

differentiation  of,  from  psoriasis,  784. 

of  palms  and  soles,  784. 
Stains  for  Spirocheta  pallida,  732. 
Staphylococci,  pyogenic,  330. 
Sterility,  667. 

operation  for,  939. 
Sterilization.     See  Antisepsis. 

of  cystoscope,  51. 
Stigmata  of   hereditary   syphilis,  816. 
Stomatitis,  mercurial,  759. 

differentiiitt'd  from   syphilitic,  787. 
Stone.     See  Caleuhis. 
Stone  searcher,  440. 

introduction  of,  48. 
Strapping  the  testicle,  621. 
Streptobacillus  of  Ducrey,  703. 
Streptococci,  pyogenic,  330. 
Stricture,  congenital,  247. 

of  meatus,  248. 

of  neck  of  bladder,  325. 

differentiated  from   prostatic  hyper- 
trophy, 305. 
from  prostatitis,  326. 

of  ureter,  501. 

operation  for,  853. 

organic  urethral.     See  Urethral  Stric- 
ture. 
Struma  lipomaiodes  ahcrratw  renis,  539. 
Styletted  catheter  for  radiography,  427. 
Subcapsular   nephrectomy,   850. 
Subcutaneous  gumma,  791. 
Subcutaneous  ligation  of  varicocele,  932. 


Sulphate  of  zinc.     See  Zinc  Sulphate. 
Supernumerary  kidney,  585. 
Supernumerary  testicle,  608. 
Suppositories,  urethral,  207. 

for  the  female,  135. 
Suppurative  nephritis,  368. 
Suppurative  perinephritis,  401. 
Suppurative  pyelitis,  367. 
Suppurative  pyelonephritis,  384. 

treatment  of,  396. 
Suprapubic  aspiration,  868. 
Suprapubic  cystostomy,  876. 
Suprapubic  cystotomy,  868. 

for  stone,  872. 

for  tumor,  873. 

intraperitoneal,  873. 

transverse,  871. 

with   sympliyseotomy,  872. 
Suprapubic  lithotomy,  872. 
Suprapubic  prostatectomy,  877. 

mortality  of,  321. 
Suprapubic  puncture,  867. 
Surgical  kidney,  384. 
Sweet  spirits  of  niter,  211. 
Swinburne's  urethroscope,  191. 
Symphyseotomy    in    suprapubic    cystot- 
omy, 872. 
Symptomatic  hydrocele,  637. 
S^^mptomatic  impotence,  663. 
Symptomatic  varicocele,  652. 
Synorchism,  608. 
Syphilid,  crusted,  783. 

erosive,  of  mucous  membrane,  786. 

hereditary,  809. 

macular,  781. 
early,  781. 
latei  782. 

papular,  782. 

of  mucous  membrane,  786. 

phagedenic,  790. 

pigmentary,  785. 

pustular,  783. 

wrpiginous,  789. 

squamous,  784. 

tubercular,    788. 
ulcerated,  789. 

ulcerative,  of  mucous  membrane,  786. 
Syphili<l8,  color  of,  779. 

form  of,  779. 

gen(?ral  characteristics  of,  78,*778. 
►Syphilis,  acquired,  723. 

alcohol   in,   746. 

capillary  lesicms  of,  737. 

course  of,   740. 

diagnosis  of,  748. 

experimtMital,  735. 

extragenital   infection  with,  726. 

fetal,  806. 

general  characteristics  of,  723. 
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Syphilis,  hereditary,  729,  805.     See  also 
Hereditary  Syphilis, 
hygiene  of,  752. 
immunity  from,  736. 
in  alcoholics,  746. 
in  marriage,  727. 
in  monkeys,  735. 
infantile,  807. 
initial  lesion  of,  713. 
insontium,  726. 
iodids  in,  753. 
mercury  in,  754. 
mortality  from,  747. 
of  aponeuroses,  802. 
of  articulations,  801. 
of  bones,  799. 
of  bronchi,  802. 
of  bursse,  802. 
of  ear,  794. 
of  epididymis,  631. 
of  eye,  798. 
of  joints,  801. 
of  larynx,  795. 
of  liver,  803. 
of  lung,  802. 

of  mucous  membrane,  786. 
of  muscles,  801. 
of  nasal  septum,  794. 
of  placenta,  806. 
of  skin,  778. 
of  tendons,  802. 
of  testicle,  630. 

differentiated  from  neoplasm,  tuber- 
culosis, and  epididymitis,  635. 
of  third  generation,   730. 
of  trachea,  802. 
of  tunica  vaginalis,  631. 
onset  of,  740. 
pathology  of,  736. 
periods  of,  724. 
prevention  of,  735. 
prognosis  of,  744. 
second  attack  of,  730. 
serum  diagnosis  of,  736. 
serum  treatment  of,  736. 
tobacco  in,  746. 
tonics  for,  752. 
t<^>xemia  of,  742. 
transmission  of,  724. 
treatment  of,  751. 

by  injc^ctions,  756. 

by  internal  medication,  755. 

by  inunction,  757. 

local,  758. 

mixed,  777. 

symptomatic,  757. 

tonic,  755. 
Vincent's  angina  and,  787. 
Syphilitic  alopecia,  783. 


Syphilitic  arthralgia,  801. 

Syphilitic  arthritis,  801. 

Syphilitic  chorio-retinitis,  798. 

Syphilitic  condyloma,  786. 

Syphilitic  dactylitis,  813. 

Syphilitic  deafness,  794; 

Syphilitic  dystrophies,  743. 

Syphilitic  ecthyma,  791. 

Syphilitic  glossitis,  793. 

Syphilitic  gumma,  791. 

Syphilitic  hydrocele,  631. 

Syphilitic  iritis,  798. 

Syphilitic  leg  ulcer  differentiated   from 

varicose,  792. 
Syphilitic  leukoplakia,  786. 
Syphilitic  myositis,  801. 
Syphilitic  onychia,  811. 
Syphilitic  optic  neuritis,  799. 
Syphilitic  osteoperiostitis,  801. 
Syphilitic  papule,  782. 
Syphilitic  paronychia,  811. 
Syphilitic  pemphigus,  810. 
Syphilitic  periostitis,  801. 
Syphilitic  phagedena  of  palate,  793. 

Tanks,  antisepsis  of,  32. 
Tannate  of  mercury,  762. 
Tapping  hydrocele,  935. 
Technic  of  catheterism,  43. 

of  cystoscopy,  60. 

of  passage   of  metal   urethral   instru- 
ments, 44. 
Teeth,  syphilitic,  817. 
Tenderness,  costo-vertebral,  3. 
Tendons,  syphilis  of,  802. 
Tenosynovitis,  gonorrheal,    115. 
Tertiary  lesions  of  syphilis,  724,  743. 

spirocheta  in,  734. 
Tertiary   syphilids,   general   characteris- 
tics of,  780. 

of  skin,  788. 
Tests  for  albuminuria,  11. 

for  urinary  phosphates,   14. 

five-glass,  17. 

of  renal  function,  75. 

phloridzin,  80. 

three-glass,   16. 

two-glass,  13,  15. 
Testicle,  abnormalities  of,  608. 

absence  of,  608. 

anatomy  of,  604. 

atrophy  of,  626. 

contusion  of,  627. 

cystic  disease  of,  633. 

cysts  of,  633. 

descent  of,  607. 

differential   diagnosis   of   chronic   dis- 
eases of,  636. 

dislocation  of,  626. 
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Testicle,  ectopic,  608. 

embryology  of,  607. 

gangrene  of,  627. 

hereditary  syphilis  of,  813. 

hypertrophy  of,  626. 

inversion  of,  600. 

irritable,  620. 

lymphatics  of,  606. 

neoplasms  of,  632. 

neuralgia  of,  620. 

palpation  of,  0. 

physiology  of,  606. 

retained,  d^eneration  of,  600. 
hernia  complicating,  610. 
inflammation  of,  610. 
malignant  neoplasms  of,  610. 
neuralgia  of,  610. 

retention  of,  608. 

supernumerary,  608. 

syphilis  of,  630. 

teratoma  of,   633. 

tuberculosis  of,  478. 

wounds  of,  627. 
Thompson's  stone  searcher,  440. 
Three-glass  test,  16. 
Thrombophlebitis,  gonorrheal,  165. 
Tobacco  and  syphilis,  746. 
Tongue,  gumma  of,  703. 

differentiated  from  epithelioma,  793. 

of  urinary  septicemia,  373. 

syphilitic,   leukoplakia  of,  786. 
Tonic  treatment  of  syphilis,  766. 
Tonics  in  syphilis,  753. 
Torsion  of  penis,  679. 

of  spermatic  cord,  627. 
Total  cystectomy,  876. 
Tour  de  maitrc,  47. 
Toxemia,  iodic,  773. 

syphilitic,  742. 

urinary,  372. 
Toxic  inhibition  of  kidney  action,  70. 
Toxicology  of  mercury,  769. 
Toxins  of  gonococcus,  103. 
Trabeculate<l  bladder,  354. 

of  female,  527. 
Trachea,  syphilis  of,  802. 
Transmission  of  gonorrhea,  02. 

of  syphilis,  724. 
Transperitoneal  nephrectomy,  838,  851. 
Transverse  lumbar  incision,  837. 
Transverse  perineal  section,  898. 
Transverse  suprapubic  cystotomy,  871. 
Traumatic  cystitis,  361. 
Traumatic  hydronephrosis,  399. 
Traumatic  orchitis,  622. 
Traumatic  urethral  stricture.     See  Ure- 
thral Stricture,  Organic. 
Traumatic  urethritis,   176. 
Treponema  pallidum,  731. 
63 


Triangular  ligament,  34. 

Trigone,  vesical,  39. 

Trigonitis,  161. 

Tripperfaeden,  190. 

True  impotence,  662. 

Tubercle  bacilli,  469. 

Tubercular  hydrocele,  treatment  of,  486. 

Tubercular  nephritis,  466. 

Tubercular  syphilids,  788. 

Tuberculin    tests   of   renal    tuberculosis, 

461. 
Tuberculosis,  geni to-urinary,  449. 
etiology  of,  461. 
mixed  infection  in,  451. 
hereditary  syphilis  and,  814. 
of  bladder,  466. 

diagnosis  of,  470. 
of  epididymis,  478. 
of  kidney.     See  Renal  Tuberculosis, 
of  lungs,   complicating  genital   tuber- 
culosis, 482. 
of  penis,  689. 
of  prostate,  474. 
of  testicle,  478. 

differentiated     from     syphilis,    neo- 
plasm, and  epididymitis,  636. 
operation  for,  940. 
of  vesicle.  475. 
Tumors,  external  to  bladder,  cystoscopic 

appearance  of,  66. 
Tunica  albuginea,  605. 
Tunica  vaginalis,  604. 
fibrous  bodies  in,  640. 
inflammation    of,    with    epidid3rmiti8, 

614. 
syphilis  of,  631. 
tui)erculoHi»  of,  482. 
Tunneled  catheter,  26. 
Tunnele<i  sounds,  23. 
Two-glaas  tejst,  13. 
Types  of  chancre,  716. 
Tyson's  glands,  677. 

Ulcer,  of  bladder,  nontubercular,  473. 

syphilitic,  780. 

differentiated  from  varicose,  792. 
Ulcerate<l  chancre,  716. 
l^lcerated  tubercular  sy])hilids,  789. 
Ulcerative  syphilid  of  mucous  membrane, 

786. 
Unsymmetrical  kidney,  584. 
Urachus  cyst,  589. 
Urachus  fistula,  589. 
Urea  test  of  renal  function,  82. 
Ureter,  abnormalities  of,  686. 

anatomy  of,  499. 

angulation  of,  586. 

cystoscopic  appearance  of,  68,  60,  66, 
379,  462. 
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Ureter,  cysts  of,  502. 

fistula  of,  502. 

operations  upon,  862. 

palpation  of,  5. 

physiology  of,  500. 

relations  of,  600. 

rupture  of,  671. 

stricture  of,  601. 

wounds  of,  671. 
Ureter  catheter,  painted,  427. 

styletted,  427. 

wax-tipped,  428. 
Ureter  catheterism,  67. 

a  cause  of  polyuria,  74. 
of  reflex  anuria,  74-76. 

dangers  of,  62. 

difficulties  of,  62. 

for  hydronephrosis,  611. 

for  renal  calculus,  429. 

for  renal  tuberculosis,  462. 

indications  for,  62. 

of  one  or  both  ureters,  61. 

with  direct  cystoscope,  60. 

with  prismatic  cystoscope,  68. 
Ureteral  anastomosis,  856. 
Ureteral  calculus,  416.     See  also  Renal 

Calculus. 
Ureteral  neoplasms,  502. 
Ureteral      obstruction,      hydronephrosis 

from,  506. 
Ureterectomy,  863. 
Ureteric  meatoscopy,  379. 

in  renal   tuberculosis,  462. 
Ureteritis,  501. 
Uretero-cysto-neostoniy,  859. 
Ureteropyeloplasty,  854. 
Ureterostomy,  860. 
Ureterotomy,  853. 

technic  of,  886. 
Uretero-ut^rine  fistula,  treatment  of,  502. 
Uretero- vaginal     fistula,     treatment     of, 

502. 
Urethra,  abnormalities  of,  590. 

anatomy  of,  34. 

angioma  of,  562. 

anterior,  35. 

antisepsis  of  inflamed,  29. 
of  normal,  28. 

atresia  of,  590. 

bacteria  of,  156. 

caliber  of,  39. 

carcinoma  of,  563. 

chancre  of,  17(? 

congenital  stricture  of,  591. 

contusion  of,  579. 

curve  of,  40. 

cysts  of,  503. 

diameter  of,  39. 

dilation  o!>  39. 


Urethra,  distensibility  of,  39. 

diverticula*  of,  591. 

divisions  of,  324. 

fibroma  of,  563. 

irrigation  of,   196. 

length  of,  39. 

lengthened  and  distorted  by  prostatic 
hypertrophy,  292. 

local  treatment  of,  solutions  employed 
in,  202. 

membranous,  36. 

mobility  of,  42. 

mucous  membrane  of,  36. 

neoplasms  of,  662. 

papilloma  of,  662. 

physiology  of,  42. 

posterior,  36. 

prostatic,  37. 

resection  of,  920. 

sarcoma  of,  663. 

sensibility  of,  42,  48. 

urethroscopic  appearance  of,  193. 

urethroscopie  applications  to,   199. 

wounds  of,  678. 
Urethral  anesthesia,  62. 
Urethral  asepsis,  27. 
Urethral  calculus,  447. 
Urethral  caruncle,  662. 
Urethral  chill,  374. 

treatment  of,  396. 
Urethral  clip,  Chetwood's,  27. 
Urethral  false  passage,  260. 
Urethral  foreign  bodies,  446. 
Urethral  glands,  abscess  of,  164. 

treatment  of,  227. 
Uretliral  instillator,  26. 
Urethral  instrumentation,  gentlenens  in, 

29. 
l^retliral  instruments,  19,  30. 

curves  of,  21,  41. 

lubrication  of,  30,  43. 

scales  for,  20. 
Urethral  invasion  in  urinary  infections, 

332. 
Urethral  irrigation,    apparatus    for    an- 
terior, 26. 
Urethral  nozzles,  26. 

Chetwood's,  27. 
Urethral    orifice    elevated    by    prostatic 

hypertrophy,  289. 
Urethral  palpation,  9. 
Urethral  pencils  for   the  female,    135. 
Urethral  polyp,  662. 
Urethral  roof,  the  surgical  wall,  40. 
Urethral  rupture,  579. 
Urethral  sclerosis,   152. 
Urethral  sound,  20. 

Urethral  spasm,  method  of  overcoming, 
43. 
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Urethral  sphincter,  internal,  39. 

voluntary,  38. 
Urethral  stricture,  gonorrlioal,  250.    See 
also     Urethral     Stricture,     Or- 
ganic, 
infiltration,  hard,  152. 

soft,  151. 
organic,  250. 
causes  of,  251. 
diagnosis  of,  264. 
form  of,  254. 
hydronephrosis  from,  505. 
in  female,  130. 
number  of,  253. 
Otis's  theory  of,  271. 
pathogenesis  of,  252. 
pathology  of,  152,  253. 
periurethral  abscess  from,  262. 
periurethritis   from,   262. 
prognosis  of,  206. 
prophylaxis  of,  267. 
results  of,  25. 

retention  from,  treatment  of,  274. 
seat  of,  254. 
symptoms  of,  257. 
treatment  of,  266. 
by  dilator,  272. 

false  paHsage  complicating,  276. 
fistula  complicating,  278. 
impassable,  275. 
irritable,  270. 

periurethritis  complicating,  277. 
pyelonephritis  complicating,  278. 
resilient,  270. 
traumatic,  276. 
urinary  infiltratitm  from,  263. 
varieties  of,  260. 
pathology-  of,   152. 
traumatic,  250. 
treatment  of,  276. 
Urethral  suppositori<»s,  207. 

for  the  female,   135. 
Urethral  syringes,  20. 
Urethral  wart,  502. 
Urethrismus,  240. 
Urethritis  ab   ingestis,   178. 
acut<\   in   women,   133. 
chronic,    in   women,    134. 
dry,   151. 
glandular.    151. 

gonorrlieal.    S'edonorrheal  Urethritis. 
herj)etir',    177. 

in  tlio  feniaU'.  nong(morrheal,   134. 
lion  spec  i  lie,    177. 
papilloniutous.   170. 
syphilitic,   170. 
traumatic,  175. 
Ur«thro-p4'rineal    fistula,  operations   for, 
1)10. 


Urethro-rectal  fistula,  582. 

operations  for,  918. 
Urethroscope,  Chetwood's,  191. 

Goldschmidt's,  191. 

Swinburne's,  191. 
Urethroscopic  appearance  of  normal  ure- 
thra, 193. 

of  inflamed  urethra,  193. 
Urethroscopic    diagnosis    of    gonorrheal 

urethritis  in  male,  191. 

Urethroscopic  treatment,  for  gonorrheal 

urethritis  in  male,  240. 

<if  urethra,  199. 
Urethrotomy  for  urethral  rupture,  indi- 
cations for,  581. 

for  urethral  stricture,  272,  273,  275, 
276,  277. 
Uric  acid  calculus,  408. 
Urinalysis,  10. 

clinical,   13. 
Urinary   antisepsis   for   gonorrheal   ure- 
thritis  in  male,  210. 
Urinary  antiseptics,  gimeral,  342. 

h>call  341. 
Urinary  calculus,  406. 

etiology  of,  409. 

treatment  of,  preventive,  4lT). 
Urinary  dyspepsia,  375. 
Urinary  epithelia,  diagnosis  of,   12. 
Urinary  fistula,  of  urethra,  203. 

operations  for,  916. 
Urinary     function.       See    Renal     Func- 
tion. 
Urinary  infwtion,    accessory    causes   of, 
334. 

ascending  invasion  in,  332. 

catheteral,  prevention  of,  339. 

descending   invasion  in,  333. 

diluents  for,  348. 

from  circulation,  333. 

from  neighlM)ring  abscess,  333. 

nmtes  of  invasion  of,  .331. 

prophylaxis  of,  338. 

spontaneous,  prevention  of,  338. 

treatment  of,  338. 
palliative,  339. 
radical,  350. 
vaccine,  350. 
Urinary  infiltration,  263. 

])erineal  s<»ction  for,  885. 

treatment  of,  277. 
Urinary  output,  normal,  09. 
Urinary  phosphates,  test  for,  14. 
Urinary  separation,  02. 

contraindication  to,  04. 

indications  for,  04. 
Urinary  septicemia,  372. 

treatment  of,  395. 
I'rinary  shreds,   190. 
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Urinary  signs  of  bacteriuria,  383. 

of  bladder  tuberculosis,  469. 

of  bladder  tumor,  553. 

of  chronic  acid  cystitis,  356. 

of  chronic  alkaline  cystitis,  357. 

of  neoplasm  of  the  kidney,  542. 

of  renal  infection,  377. 

of  renal  tuberculosis,  459. 
Urinary  toxemia,  372. 
Urinary  tract,  internal  and  external,  30. 
Urination,  physiology  of,  514. 
Urine,  cryoscopy  of,  78. 

normal,  69,  90. 

quantity  of  a  test  of  renal  function, 
76,  77. 
Uro-lMcillus,  liquefiiciens,  aeptictu,  330. 
Uro-hacilluSf  nonliquefacieruty  329. 
Urology,  phloridzin  in,  81. 
Urotropin,  343. 
Urticaria,  gonorrheal,  110. 
Uterine  tumors,  effect  of,  upon  bladder, 

522. 
Uterus,  effect  on  bladder  of  position  of, 
522. 

Vaccine  treatment  of  gonorrhea,  105. 
Vaccines,  'for  urinary  infections,  360. 

gonorrheal,  104. 

for  epididymitis,  619. 
Vaginal  palpation  <if  ureters,  6. 
Vaginitis,  gonorrheal,  139. 
acute,   139, 
chronic,   140. 
Valves  of  ureter,  operationH  for,  853. 
Van  Huren  curve,  41. 
Van  Hook's  operation,  857. 
Varicocele,  (»52. 

operations  for,  932. 

syiiipioiiiatic,  of  renal   tumor,  542. 
Varicose    leg    ulcer    ditferentiat<*d    from 

syphilitic,  792. 
Varicose  veins  of  bladder,  532. 
Vas  aherrans,  000. 
Vas  deferens,  050. 

abnormalities  of,  G51. 

fibroniu  of,  (555. 

gumma  of,  055. 

lipoma  of,  055. 

niyxofihronia  of,  055. 

palpation   of.  9. 

rupture  of,   r»51. 

sarcoma  of,  (J.').'). 

tulH'rculosis  of,   480. 

wounds  of,  051. 
Vasntoniy,  !».'U. 

for  prostatic  liypertroj>liy,  321. 

for  prostatitis  an<l  vesiculitis.  240. 

indicatrd     in     rt-lapsing    epididymitis. 
021. 


Vegetable  astringent  injections,  216. 

Veins  of  kidney,  829. 

Vena  cava,  injuries  to,  849. 

Venereal  warts,  695. 

Vertical  lumbar  incision,  837. 

Verumontanum,  37. 

Vesical  calculus,  436. 

cystotomy  for,  872. 

diagnosis  of,  440. 

differentiated  from  tuberculoais,  tu- 
mor, and  renal  hemorrhaire, 
554. 

prognosis  of,  442. 

symptoms  of,  437. 

treatment  of,  442. 
Vesical  foreign  bodies,  443. 
Vesical  hematuria,  treatment  of,  556. 
Vesical  leukoplakia,  353. 
Vesical  sphincter,  39. 
Vesical  trigone,  39. 

Vesical   tuberculosis  differentiated   from 
stone,  tumor,  and  renal  hemor- 
rhage, 554. 
Vesico-intestinal  fistula,  519. 

operation  for,  918. 
Vesico-uterine  fistula,  518. 

operations  for,  918. 
Vesico-vaginal  flstula,  operation  for,  9H. 
Vesicular  tuberculosis,  475. 
Vesiculectomy,  904. 
Vesiculitis     coniplicatin;]^      i^pididvniltiH. 

14. 
Vesiculotomy,   8,  904. 
Vincent's     angina     difTer»»ntiat«i|      from 

syphilis,  787. 
Volkmann's  operation,  937. 
Volumetric  test  of  renal  function,  S2. 
Voluntary  urethral  sphincter,  3S. 
Vox   rauca   syphilitica.   795. 
Vulvitis,  dialn^tic.    141. 

gonorrheal,  acute,  141. 
chnmic,    142. 

nongonorrheal.    141. 
Vulvovaginitis,  gonorrheal.  122. 

Washing  tube  for  litholapaxy,  9<>9. 
Wassermann  test.  730. 
Waters,  diluent.  349. 
Wax-tipped  catheter,  428. 
Whalebom*  Inrngies,  22. 
Willy  Meyer  cystoscoiH',  50. 
Wilms  tumor  of  kidney,  5  40. 
Winckelman's  operati<»n,  !»37,  O.'iS. 
Wintergr«H»n  oil,  215. 
W<»inen.      See   aK)    Female. 

enuresis  in,  510. 

gcmorrliea  in,   128. 
curability  of,   145. 
latent,   \'M). 
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Women,  gonorrhea  in,  onset  of,  741. 
prophylaxis  of,   146. 

stricture  of  urethra  in,  136. 
Wounds  of  bladder,  673. 

of  kidney,  569. 

of  penis,  681. 

of  scrotum,  698. 

of  seminal  vesicle,  658. 

of  spermatic  cord,  628. 

of  testicle,  627. 

of  ureter,  671. 

of  urethra,  578. 

of  vas  deferens,  651. 
Woven  bougies,  23. 
Woven  catheters,  25. 


Woven  instrumenta,  antisepsis  of,  31. 
Woven  urethral  instnunents,  22. 

Xanthin,  407. 

X-ray.     See  Radiography. 

Young's  prostatectomy,  898. 

Zinc  acetate,  205. 
Zinc  permanganate,  205. 
Zinc  salts,  205. 

Zinc  sulphate  for  gonorrheal  urethritis 
in  male,  206. 

for  vulvitis,  143. 

for  vulvo-vaginitis,  126. 
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